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PREFACE
Malmstrom A i r  Force Base (MAFB) and i t s  associated i n d iv id u a ls  
compose a v i s i b l e  and e a s i l y  i d e n t i f i e d  segment o f  the  Great F a l l s  
p o p u la t io n .  Not on ly  does the Base p ro v id e  the  community w i th  human 
c a p i t a l  and i n t a n g i b l e  s o c ia l  c o n t r i b u t i o n s ,  but from i t  the area  d e r iv es  
a co n s id erab le  amount o f  income. These d o l l a r s  support in d iv id u a l  fam­
i l i e s ,  local  and n a t io n a l  f i r m s ,  and the  community as a whole.  The s iz e  
of  the Base r e l a t i v e  to Great F a l l s ,  in terms o f  employment, makes i t  
along w i th  a g r i c u l t u r e  one o f  the  basic  i n d u s t r i e s  o f  the c i t y .
Physical  s i z e  may be an imprec ise  measure o f  the o v e r a l l  econ­
omic impact o f  t h i s  i n s t i t u t i o n  o r  f a c i l i t y ,  however, a b e t t e r  measure 
is the percentage o f  t o t a l  d o l l a r s  spent by the  Base (as a u n i t )  in the  
Great F a l l s  area which remain as lo c a l  income. Accurate  d e te rm in a t io n  
o f  these d o l l a r s  is usefu l  f o r  a r r i v i n g  a t  the degree o f  dependence placed  
upon the  Base by the  surrounding l o c a l i t y .  A m u l t i p l i e r  s p e c i f i c  to  the  
Base can be computed from income and spending in fo rm at ion  and a p p l ie d  to  
de c is io n s  regard ing  f u t u r e  economic i n t e r a c t i o n s  between the  c i t y  and 
the  Base.
This  study w i l l  ex p lo re  the  concept o f  economic base a n a ly s is  
and m u l t i p l i e r s  and t h e i r  r e l a t i o n  to  a s p e c i f i c  economy--Malmstrom AFB 
and Great F a l l s .  The purpose o f  t h i s  work is to  o f f e r  a d e s c r i p t i o n  of  
t h i s  r e l a t i o n s h i p  and a means to q u a n t i f y  the  s i g n i f i c a n c e  of  the  Base 
to  Great F a l l s .  S i m i l a r  s tu d ie s  have been conducted f o r  o th e r  A i r  Force
v i
v i i
Bases but as y e t  none have been undertaken f o r  Malmstrom. T h is ,  t h e r e ­
f o r e ,  represents  a fo rm a t iv e  s ta tement  and w i l l  lay  the ground work f o r  
fu t u r e  i n v e s t i g a t i o n s .
Throughout the months necessary to  prepare  t h i s  study several
in d iv id u a ls  f r e e l y  and w i l l i n g l y  o f f e r e d  t h e i r  t ime and c r i t i c i s m s .
Dr. J.  Holton Wilson is thanked f o r  h is  gu idance ,  c ounse l ing ,  and a s s i s ­
tance.  Mrs.  Grace Molen is g r a t e f u l l y  thanked f o r  the many long hours 
spent t y p in g ,  re a r r a n g in g ,  and p rep ar in g  the  m anuscr ip ts .  Mrs.  V i r g i n i a  
Gilmore is a lso  thanked f o r  her research  a s s is ta n c e  and e d i t o r i a l  a id .  
Mr. John Caldwel l  o f  the Management A n a lys is  O f f i c e  is a ls o  thanked f o r  
k in d ly  g r a n t in g  the necessary i n t e r v i e w s .  Last but not l e a s t ,  my w i f e ,  
Gwendolyn, is to be remembered f o r  her kindness and coopera t ion  through­
out these months.
Desp ite  the  a id  rendered by these capable  i n d iv id u a ls  the author  
is respons ib le  f o r  the contents  o f  th e  s tudy .  E rrors  and omissions a re
his r e s p o n s i b i l i t y  and his a lo n e .
CHAPTER I 
ECONOMIC BASE ANALYSIS 
In t r o d u c t  ion
Each o f  us,  in the t r a n s a c t io n  o f  our  d a i l y  endeavors,  is aware 
o f  the impor tant economic and f i n a n c i a l  t i e s  we have w i th  our community. 
Hard ly  a day goes by w i th o u t  some economic problem coming to  our a t t e n ­
t i o n .  Some problems are  more remote than o th e rs  in t h e i r  impact upon 
i n d i v i d u a l s ;  but n e v e r t h e le s s ,  a re  o f  s u f f i c i e n t  importance to warrant  
a t t e n t i o n .  I n f l a t i o n  is f e l t  in an i n d i r e c t  and s u b t le  manner by the 
m a jo r i t y  o f  the p o p u la t io n ,  w h i le  the c lo s in g  o f  a m i l l  o r  f a c t o r y  is 
l o c a l l y  o r i e n t e d  and tends to  be more t r a u m a t ic .  Rarely  does an e n t i r e  
n a t io n a l  economy c o l la p s e  due to  i n f l a t i o n .  More f r e q u e n t ly  though,  
e n t i r e  communities q u i e t l y  pass away when a s in g le  support ing  indus try  
moves or  c lo s e s .
Local  economic d is tu rb a n c e s ,  l i k e  the  death o f  a town, may have 
t h e i r  roots  in a v a r i e t y  o f  causes.  Causes such as the d e p le t io n  o f  a 
resource base, growth o f  competing t r a n s p o r t a t i o n  l i n e s ,  and governmental  
r e g u la t io n s  h i s t o r i c a l l y  have caused local  support ing  or bas ic  in d u s t r ie s  
to move from a town. Movements o f  bas ic  a c t i v i t i e s  from areas have a 
va ry in g  impact upon c i t i e s ,  an impact which is r e la t e d  to  the s i z e  o f  
the re g io n ,  the type o f  a c t i v i t y  and i t s  s i z e ,  and the spending c h a r a c t e r ­
i s t i c s  o f  loca l  r e s i d e n t s .  When d e c is io n  makers,  be they loc a l  p o l i t i c i a n s ,
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regional  p la n n e r s ,  o r  n a t io n a l  l e g i s l a t o r s  convene to decide the  
economic f a t e  o f  an a r e a ' s  bas ic  a c t i v i t y ,  i t s  o v e r a l l  loca l  economic 
impact is a prime c o n s id e r a t io n .
Regional  Growth and Economic Base Ana lys is  
So, how does one measure the s i z e  and magnitude o f  an in d u s t r y 's  
economic impact? Throughout the l a t e  19th and 20th  c e n t u r ie s  t h i s  ques­
t io n  has plagued academic ians,  p o l i t i c i a n s ,  and the general  p u b l ic  a l i k e .  
Concepts o f  a s i n g l e  in d u s try  town, both in p r a c t i c e  and in academic 
thought,  have s u r fa ced  in numerous p o l i t i c a l  dec is ions  a f f e c t i n g  the  
l i v e l ih o o d  o f  c i t i e s  and c o u n t ie s .  The key determ inants  in these s i t u a ­
t ions  are  the  s i z e  and type o f  bas ic  a c t i v i t y  and the geographic area  
i t  serves.  Thus, as c i t i e s  and m e t r o p o l i t a n  areas grow in s i z e  the  
a b i l i t y  o f  the  community to  s a t i s f y  the economic demands o f  i t s  re s id e n ts  
increases to the  e x t e n t  t h a t  l a r g e r  c i t i e s  f i n d  themselves in the p o s i t i o n  
o f  being a re g io n a l  t ra d e  c e n t e r .  With  growth and d i v e r s i t y  o f t e n  comes 
a decreasing r e l i a n c e  on the basic  a c t i v i t y  f o r  economic s u r v i v a l .
C i t y  and r e g io n a l  growth,  a l though o r i g i n a l l y  t i e d  to  some unique  
raw m a t e r i a l ,  g r a d u a l l y  evolves  in to  a s e l f  p e r p e t u a t in g  system which  
a t t r a c t s  la b o r  and c a p i t a l .  T h e o r e t i c a l l y  t h i s  may be t r u e  but in many 
instances a few key bas ic  in d u s t r ie s  cont inue  to  s u s t a in  the growth and 
economic v i t a l i t y  o f  a re g io n .  D e t r o i t ,  f o r  example,  is s t i l l  known f o r  
the product ion  o f  au to m o b i les ,  w h i le  Washington, D.C. is recognized as 
the seat o f  the  Federa l  Government. In both c i t i e s  economic a c t i v i t i e s  
o th e r  than the  most prominent  t r a n s p i r e  but to  a l e s s e r  e x t e n t .  Thus,  
one could say t h a t  government is b a s ic  to  Washington w h i l e  automobiles  
are  basic  tn  D e t r o i t  and t h a t  sudden removal o f  these a c t i v i t i e s  ( from
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economic growth and v i t a l i t y .  N e v e r th e le s s ,  the economic composit ion  
o f  each c i t y ,  in terms o f  r e l a t e d  and u n re la te d  i n d u s t r i e s  is such th a t  
each would probably  s u r v i v e ,  a l though  a t  an economic le v e l  somewhat 
lower than t h a t  p r e v io u s ly  e xp e r ie n c e d .  But ,  what about areas which 
are  not so l a rg e  and can be r e a d i l y  i d e n t i f i e d  w i th  one o r  two suppor t ­
ing in d u s t r ie s ?  How a re  they descr ibed?
C i t i e s  l i k e  New Y ork ,  which have many b a s ic  a c t i v i t i e s ,  can 
more r e a d i l y  absorb the loss o f  one,  than can a small c i t y  l i k e  For t  
Benton, Montana.  Several  years  ago New York C i t y  l o s t  the Brooklyn  
Navy Yard and has y e t  to  crumble because o f  t h i s .  For t  Benton, on the  
o th e r  hand, was a t h r i v i n g  in la n d  p o r t  s erv in g  a t ra d e  area  south to 
But te  and Helena and n o r th  i n t o  Southern A l b e r t a .  When the r a i l r o a d  
bypassed the c i t y ,  d i r e c t l y  supp ly ing  Great F a l l s ,  Fo r t  Benton's area  o f  
economic impact g r a d u a l l y  shrank.  Countless examples a ls o  e x i s t  o f  s i m i l a r  
readjustm ents  having occurred  to  o t h e r  c i t i e s ,  p r i n c i p a l l y  those t i e d  to  
n a tu ra l  resources which were e v e n t u a l l y  d e p le te d .
When d e s c r ib in g  the  economic base o f  a c i t y ,  the observer  must 
examine not o n ly  the b a s ic  a c t i v i t y  and the  accompanying sphere o f  
in f lu e n c e  but the composit ion o f  i t s  i n t e r r e l a t i o n s h i p s  w i t h  o th e r  
i n d u s t r i e s  and l o c a l i t i e s .  However,  t h i s  is  o f t e n  d i f f i c u l t  due to  
problems encountered in i d e n t i f y i n g  the a p p r o p r ia t e  r e la t i o n s h i p s  to  
measure and in s e l e c t i n g  a methodology to employ.  Because o f  the com­
p l e x i t i e s  invo lved in deve lop ing  an a n a ly s is  o f  a re g io n 's  economic base,  
p o l i c y  makers should f a m i l i a r i z e  themselves w i t h  the var ious  d e s c r i p t i v e  
methods, t h e i r  probable  outcomes, and the u n d e r ly in g  concepts o f  each 
b efore  making dec is ions  re g ard in g  the spending o f  p u b l ic  funds,  a t t r a c t ­
ing i n d u s t r i e s ,  o r  t e r m in a t in g  s u b s id ie s .
h
Economic base a n a l y s i s ,  as a d i s c i p l i n e ,  concentra tes  upon the  
r e la t i o n s h i p  between a community or  region and i t s  basic  a c t i v i t y .  This  
a c t i v i t y  is d e f in e d  as the economic f u n c t io n  which acts as the r e g io n 's  
d r i v i n g  f o r c e .  As an income e arn ing  a c t io n  i t  serves as the  source o f  
money which is  channeled i n t o  the loca l  economy. I t  is not p o s s ib le  to  
say th a t  bas ic  a c t i v i t i e s  are  set  and s p e c i f i c  f o r  they a r e  determined  
on an area by area  bas is ;  however, we can say th a t  g e n e r a l l y  such o r g a n i ­
za t io n s  as in d u s t r y ,  e d u c a t io n ,  and f e d e r a l  and loca l  governments are  
defined as being b a s ic .
The Federa l  Government is  p a r t i c u l a r i l y  concerned about the  
impact o f  i t s  a c t i v i t i e s  upon loca l  economies because o f  the a ssoc ia ted  
p o l i t i c a l  repercuss ions .  The impact o f  t h i s  e n t i t y  in regions r e l y i n g  
on the Federal  Government can be ana lyzed  in the same manner as those  
dependent upon petroleum or  m anufactur ing .  Thus, using economic base 
a n a ly s is  i t  is  p o s s ib le  to q u a n t i f y  t h i s  r e l a t i o n s h i p  and then cons ide r  
the impact to  be expected ,  should the l e v e l  o f  fed e ra l  monies be a l t e r e d .
Should a s i g n i f i c a n t  p o r t io n  o f  a c i t y ' s  l i v e l i h o o d  be d e r iv e d  
from such an e x t e r n a l  source ,  i t  is  easy to  see why such areas bemoan the  
t e rm in a t io n  o f  these c a p i t a l  in f u s io n s .  Local  c i t i z e n s  and p o l i t i c i a n s  
b e n e f i t i n g  from such s i t u a t i o n s  tend to  magnify  the importance o f  these  
funds to the loca l  economy, s y m p a t h e t i c a l l y  demonstrat ing t h a t  in the  
absence o f  fe d e ra l  d o l l a r s  t h e i r  community would unnec es sar i ly  be a l lowed  
to  f a l l  i n to  d e c l in e  and r u in .  Arguing from a pu re ly  biased and s e l f i s h  
p e rs p e c t ive  t h i s  would be the most l o g i c a l  conclus ion to  be reached.
However,  when a rguing from a more informed p o s i t io n  these con­
c lus ions  may be t o t a l l y  e rroneous.  Each and every  type o f  basic  a c t i v i t y  
has a unique and s p e c i f i c  economic impact,  the  magnitude and scope o f
which is dependent upon several  f a c t o r s .  One o f  th e s e ,  the type and 
amount o f  p roduct ion  fa c t o r s  drawn from the loca l  a r e a ,  c e r t a i n l y  a f f e c t s  
the economic r e la t i o n s h i p s  between a c i t y  and i t s  bas ic  in d u s t ry .  Know­
ledge o f  these t i e s  o r  l inkages  is necessary be fore  one can p r e d i c t  the  
impact o f  p o l i c y  changes, regard less  o f  the o r i g i n ,  which a f f e c t  a c i t y  
and i t s  basic  in d u s t r y .
An Example
An example o f  t h i s ,  using two c i t i e s  each w i t h  the same basic  
industry  w i l l  c l a r i f y  t h i s  concept.  C i t i e s  A and B each has a popula­
t io n  o f  2 0 , 0 0 0 , an abundance of  pe t ro leu m ,  an adequate t r a n s p o r t a t i o n  
system, and the  same number o f  workers employed in the petroleum in d u s t r y .  
C i t y  A is on ly  ten mi les  from a major ocean por t  w i t h  a pop u la t io n  o f  
1 , 0 0 0 , 0 0 0 , f i v e  m i les  from a major producer o f  petro leum support  p ro d u c ts ,  
is surrounded by a number o f  d i f f e r e n t  types o f  i n d u s t r i e s ,  and is s e l f  
support ing in terms o f  bas ic  n e c e s s i t i e s .  C i t y  B, on the o th e r  hand, is 
more remote and i s o l a t e d ,  being 500 m i les  from the  n eares t  major metro­
p o l i t a n  a r e a ,  and is over 1 ,000  m i les  from petro leum support  and o th e r  
s p i n o f f  a c t i v i t i e s .  This  c i t y  merely  serves as a producer o f  crude o i l .  
Although i d e n t i c a l  in d u s t r ie s  are invo lved one can w e l l  imagine t h a t  the  
importance o f  the petroleum industry  to  C i t y  A is less than to  C i t y  B 
because o f  A ‘ s p ro x im i ty  to  o ther  i n d u s t r i e s .  S i m i l a r i l y ,  the d o l l a r s  
generated or  der ived  from petroleum are  spent d i f f e r e n t l y  in A than in B.
In C i t y  A the tendency would be f o r  the in d u s t ry  and i t s  employees 
to  spend the m a j o r i t y  o f  t h e i r  incomes on goods manufactured and d i s t r i ­
buted in the loca l  a rea .  C i ty  B, however, because o f  i t s  remoteness,  
would as a whole ,  tend to import more goods from a major  m e t r o p o l i t a n  
area and thus very few o f  the petro leum r e la t e d  d o l l a r s  would remain
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w i t h i n  the reg ion .  Should the  w e l l s  run dry in both c i t i e s ,  and assum­
ing no o th er  economic changes, then i t  is lo g ic a l  to  assume t h a t  C i t y  B 
would be more a f f e c t e d  than C i t y  A.
C i t y  A would escape t r a u m a t ic  repercussions because o f  i t s  p rox ­
im i ty  to o th e r  sources o f  income. Those employees f o r m a l ly  connected 
to petro leum can e a s i l y  m ig ra t e  to  o th e r  pa r ts  o f  the region f o r  employ­
ment w h i le  s t i l l  r e s id in g  in C i t y  A. The economic a c t i v i t y  is main ta ined  
a t  almost the same lev e l  w i t h  on ly  the source o f  the  d o l l a r s  having  
changed. C i ty  B would not be so f o r t u n a t e  because most o f  i t s  petro leum  
workers would be fo rced to  leave  the c i t y  in search o f  continued employ­
ment.
The po in t  o f  t h i s  example is to  demonstrate t h a t  not on ly  is i t  
important to know the s i z e  and magnitude o f  a community's bas ic  i n d u s t r y ,  
but to  know what types o f  second round spendings a re  to  be expected as a 
r e s u l t .  These second round spendings o r  leakages ta k e  the form o f  spend­
ings o u ts id e  the economy f o r  luxury  i tems, i n d u s t r i a l  s u p p l ie s ,  and raw 
resources and a re  a f u n c t io n  o f  income le v e ls  and general  spending  
h a b i t s .  A c c o rd in g ly ,  a re g io n  t i e d  to any o f  severa l  i n d u s t r i e s  such 
as pe tro leum,  t im b e r in g ,  m in in g ,  l i g h t  and heavy m a n u fa c tu r in g ,  and 
government can expect  a d i f f e r e n t  economic impact to  r e s u l t  from each 
f a c i l i t y .  In the case o f  m a n u fa c tu r in g ,  demands f o r  s p e c i f i c  c a p i t a l  
equipment,  not supp l ied  by the r e g io n ,  tend to d r a in  c a p i t a l  from the  
region in exchange f o r  imports o f  the equipment.  The g r e a t e r  the  e x t e r ­
nal purchases by a f i r m  the more reduced the amount o f  d o l l a r s  a v a i l a b l e  
to  the  community. Government on the o th e r  hand, may increase  the  t o t a l  
d o l l a r s  coming in to  an a rea  which in turn  is  r e f l e c t e d  by increased  
wages to  l o c a l l y  employed w orkers .
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Economic Base A n a ly s is  and M u l t i p l i e r s
Because each type o f  in d u s t r y  and each l o c a l i t y  has i t s  own 
c a p i t a l  requirements and spending c h a r a c t e r i s t i c s ,  no two can be compared 
d i r e c t l y  w i t h  c o u n te rp a r ts  in o t h e r  a r e a s .  They can be examined, each on 
i t s  own f e a t u r e s ,  in terms o f  the probable  e f f e c t s  o f  a reduct io n  in i t s  
basic  a c t i v i t y .  M u l t i p l i e r  concepts ,  such as those developed by Keynes,  
are  now r o u t i n e l y  a p p l ie d  in an e f f o r t  to  q u a n t i f y  the reg io na l  impact o f  
changes in bas ic  a c t i v i t y .  A c c o r d in g ly ,  each economic a c t i v i t y ,  l i k e  
reg io ns ,  has ass o c ia te d  w i t h  i t  a m u l t i p l i e r  which can be used to  p r e d i c t  
income and employment changes as a r e s u l t  o f  changes in exogenous demand 
f o r  i t s  p roducts .  The m u l t i p l i e r  which is as s o c ia te d  w i t h  an a c t i v i t y  is  
a prime de te rm inant  in e v a l u a t i n g  the economic impact o f  the u n i t  upon i t s  
region and w i th  t h i s  knowledge p lanners  and p o l i t i c i a n s  can p r e d i c t  and 
plan f o r  changes in c a p i t a l  in f lo w s  to  a r e g io n .  Economic base a n a ly s is  
can be used to  d e r iv e  an a p p r o p r i a t e  m u l t i p l i e r  f o r  a m u n i c i p a l i t y  and 
an in d u s t ry .
This  study o r i g i n a l l y  began as an a t te m p t  to  s p e c i f y  a m u l t i p l i e r  
f o r  Malmstrom A i r  Force Base. For reasons t o  be e x p la in e d  l a t e r ,  the  
study evolved i n t o  a c r i t i q u e  o f  a p r e s e n t l y  used economic base a n a ly s is  
and then proposes a more a p p r o p r i a t e  method. Support ing t h i s  end we 
f i r s t  examine some o f  the l i t e r a t u r e  d e a l in g  w i th  economic base a n a l y s is .  
Fol lowing t h i s  we discuss models o f  s i m i l a r  economic a c t i v i t i e s  and 
re g io ns;  then propose a model o f  Great F a l l s  and Malmstrom A i r  Force  
Base. Next,  a more a p p r o p r i a t e  method o f  d e te rm in in g  the  a p p r o p r ia t e  
m u l t i p l i e r  is  examined. We conclude w i t h  some ob s erv a t io n s  upon the s i g ­
n i f i c a n c e  o f  the re s u l ts  and s p e c u la te  on f u t u r e  courses o f  i n v e s t i g a t i o n .
CHAPTER I I
REVIEW OF THE RELATED LITERATURE
Throughout the l i t e r a t u r e  d e a l in g  w i t h  economic impact or  base 
a n a ly s is  th e  same to p ic s  and themes c o n t i n u a l l y  emerge. Themes such 
as reg ional  d e l i m i t a t i o n ,  b a s e -s e r v ic e  i d e n t i f i c a t i o n ,  and arguments 
over va ry in g  methodologies a re  n o ta b le  among these works .  In t h i s  Chapter  
we seek to  re v ie w ,  a l b e i t  b r i e f l y ,  some o f  the more important  works which 
p e r t a in  to  economic impact a n a ly s is  and t h e i r  t rea tm ent  o f  the above 
themes. Beginning w i th  a re g io n a l  p e r s p e c t i v e ,  we move i n t o  a more 
local  and s p e c i a l i z e d  a p p l i c a t i o n .  For the sake o f  c l a r i t y  and ease o f  
p r e s e n t a t io n ,  these works w i l l  be discussed c h r o n o l o g i c a l l y .  Periods to  
be reviewed a re  a r b i t r a r i l y  d iv id e d  i n t o :  E a r ly  ( 1 9 3 0 - 1 9 5 9 ) ,  In te rm ed ia te
(1 9 6 0 -1 9 6 9 ) ,  and Late  ( 1 9 7 0 - p r e s e n t ) .
E a r ly  (1930 -1959 )
The M u l t i p l i e r  Defined  
Although the  work o f  American economists was not i n i t i a l l y  
o r ie n te d  toward economic impact a n a l y s i s ,  i t  was dur ing  t h i s  per io d  th a t  
the work o f  John M. Keynes was g r a d u a l l y  adapted and combined w i t h  the  
work o f  o th e rs  to  develop a f o r m a t iv e  e x p la n a t io n  f o r  the growth o f  
c i t i e s .  One o f  the to o ls  f o r  e x p l a i n in g  economic a c t i v i t y ,  as def ined  
by Keynes, was the n a t io n a l  income m u l t i p l i e r .  In The General  Theory o f  
Employment, I n t e r e s t ,  and Money, the Keynesian m u l t i p l i e r  is  based upon 
exogenous investment  from o u t s id e  an economy inducing m u l t i p l e  rounds o f
8
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spending w i t h i n  i t ;  th e re b y ,  ge nera t ing  income f o r  successive  r e c i p i e n t s .  
The r a t e  a t  which the  net n a t io n a l  income changes in response to  changes  
in exogenous investment  is r e la t e d  to consumer marg inal  p r o p e n s i t y  t o  
consume a n d /o r  save.  Keynes descr ibed the m u l t i p l i e r  as the  " r a t i o  o f  
a change in income AYnp, to  a change in inves tm ent ,  A l . " '  M a t h e m a t i c a l l y  
sta ted  as ^
k = where k is  the m u l t i p l i e r .
A s imple  a l t e r n a t i v e  d e f i n i t i o n  o f  t h i s  concept is  found in  
3
Samue1 son1s Economics.
Change in income = X change in investment
~  ̂ X change in investment
1-MPC
Where MPC is the marginal  p ropens i ty  to  save.
Fur ther  exam inat ion  o f  t h i s  m u l t i p l i e r  concept demonstrates  t h a t  t h e  MPS 
and i t s  complement,  the margina l  pro pens i ty  t o  consume (MPC), t o t a l  to  
one. (Th is  is t r u e ,  w i t h i n  the context  o f  th e  Keynesian methodology ,  
only  i f  o t h e r  leakages such as taxes  are not p r e s e n t . )  A lthough Keynes 
p o s tu la te d  a n a t i o n a l  macroeconomic m u l t i p l i e r ,  t h i s  idea has been a p p l i e d ,  
w i th  m o d i f i c a t i o n s ,  to  re g io n a l  and local  economies.
One o f  the  e a r l i e s t  a p p l i c a t i o n s  o f  the  m u l t i p l i e r  to  a r e g io n a l  
economy was pub l ished  in 1938 by the  e d i t o r s  o f  Fortune magaz ine.  l n an
^Wallace C. P e te rs on ,  Income, Employment, and Economic Growth 
(New York: W. W. Norton & Co.~ 19 67 ) : 150. ~~~
2 1 b I d .
3
Paul Samuel son, Economics,  10th ed.  (New York: McGraw-H il l
1976):  230.
4
P eters on ,  Income, Employment, and Economic Growth,  p. 150 .
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Hoyt and Weimer pub l ished  the P r i n c i p l e s  o f  Urban Real Esta te  
in 1936 where in  they  e s t a b l i s h e d  a u n iv e rs a l  b a s e -s e r v ic e  r a t i o  o f  1 : 1 .^
A 1939 r e v i s i o n  recognized the a b i l i t y  o f  t h i s  r a t i o  to  change over  t ime  
and t h a t  in many c i t i e s  i t  is p o s s ib le  to  have more s e r v ic e  workers than  
basic  employees.  Cont inu ing h is  work on base a n a l y s i s ,  Hoyt was ab le  to  
r e l a t e  " . . . l o c a l  employment and p o p u la t io n  p ro p o r t io n s  to  n a t io n a l  employ­
ment and p o p u la t io n  d a t a . . . "  and sepa ra te  b a s ic  and s e r v ic e  employees in
8
a p a r t i c u l a r  l o c a l i t y .
Income and Employment M u l t i p l i e r s
In 1938,  C o l in  C la rk  publ ished " D e te r m in a t io n  o f  the M u l t i p l i e r
from N at iona l  Income S t a t i s t i c s , "  where in  he concluded t h a t  m u l t i p l i e r s
f o r  economic a n a l y s is  a re  a c t u a l l y  composed o f  two ty p es .  The f i r s t  is
an employment o r ,  as he descr ibed i t ,  " o u tp u t"  m u l t i p l i e r ,  and the second
is the income p o r t i o n .  In a d d i t i o n  to r e p o r t in g  t h a t  these m u l t i p l i e r s
change over  t im e ,  i . e . ,  they are  not s t a t i c ,  he sa id  t h a t  a n a t io n a l
9
m u l t i p l i e r  can be de r iv e d  from the margina l  p ro p e n s i ty  to  import .  L a t e r ,  
t h i s  concept was a p p l i e d  to  s m a l le r  re g io na l  economies.
By 1953,  Hoyt and Weimer had p e r f e c t e d  t h e i r  technique  and 
advanced in Working Denver t h a t  i f  a f i r m  e xp o r ts  50 pe rc e n t  o f  i t s
^Horner Hoyt and A r thu r  M. Weimer, " P r i n c i p l e s  o f  Urban Real 
E s t a t e , "  in The Techniques o f  Urban Economic A n a l y s i s , ed.  Ralph W. P fo u ts ,  
(West T ren to n ,  N . J . :  Chandler-Davis  P u b l is h in g  Co . ,  i 960 ) :  6—17-
g
Homer H o y t ,  "The Economic S ta tus  o f  the New York M e t r o p o l i t a n  
Region in 1 9 ^ , "  by the Regional  Plan A s s o c ia t io n ,  I n c . ,  (New York: 19^4)
in The Techniques o f  Urban Economic A n a l y s i s , ed.  Ralph W. P fo u ts ,  (West 
Tren ton ,  N . J . :  Chandle r -Dav is  P u b l is h in g  C o . ,  1 960 ) :  13.
9
C o l in  C l a r k ,  "D e te rm in a t io n  o f  the M u l t i p l i e r  from Na t iona l  
Income S t a t i s t i c s , "  Economic Journal  48 (September 1938) :  ^ 3 5 - ^ 8 .
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output  then 50 percent  o f  i t s  employees should be considered as bas ic  
w h i le  the remaining 50 percent  a re  s e r v ic e  o r i e n t e d .  The idea is t h a t  
many f i rm s  produce f o r  both lo c a l  and e xp o r t  use and t h e i r  impact should 
be considered a c c o r d in g ly .  Although re a l  e s t a t e  and pop u la t io n  o r i e n t e d ,  
these authors c o n t r ib u te d  to  economic base a n a ly s is  the idea t h a t  in order  
to  determine the t r u e  economic impact o f  any basic  group the researcher  
must take in to  c o n s id e r a t io n  the group's  l e v e l  o f  wages and consumption 
p a t t e r n s . ^  L a t e r ,  we w i l l  see the  importance o f  t h i s  concept .
As the per iod  under rev iew progressed,  economic base researchers  
g r a d u a l l y  became aware o f  the  r o l e  p layed by both the employment and 
income m u l t i p l i e r s .  E f f o r t s  were d i r e c t e d  toward d e f in in g  the  use o f  
each in the growth o f  c i t i e s  v i s - a - v i s  growth in bas ic  i n d u s t r i e s .
George H i ldebrand  and A r th u r  Mace pub l ished  a lengthy  study which used 
regress ion  a n a ly s is  to  de te rm ine  the a p p r o p r ia t e  m u l t i p l i e r  f o r  Los Angeles  
County.  Using data  from the war years  o f  19^0 through 19^*7> they concluded  
t h a t  employment m u l t i p l i e r s  a r e  a f u n c t io n  o f  both local  and n o n - lo c a l  
growth.  As the demand f o r  goods and products produced by a p a r t i c u l a r  
region inc re ases ,  due to  e x t e r n a l  autonomous demand, not o n ly  does the  
basic  industry  increase  i t s  employment but so do the  support ing  or  
s e r v ic in g  i n d u s t r i e s .  The r a t e  a t  which the  c i t y  grows in terms o f  
employment and income is a f u n c t io n  o f  the  leakages from the economy 
v i a  the import ing o f  items not l o c a l l y  p rov ided .  As a c i t y  grows i t  
begins to  produce more and more goods f o r  loc a l  use,  imports less and
Homer Hoyt and A r t h u r  M. Weimer,  "Economic Base A n a l y s i s , "  
found in The Techniques o f  Urban Economic A n a l y s i s , ed.  Ralph W. P fo u ts ,  
(West Trenton ,  N . J . :  C h and le r -D av is  P u b l is h in g  Co . ,  i 960 ) :  2 0 -38 .
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g e n e r a l l y  becomes more " s e l f  s u f f i c i e n t . " ^  A c c o rd in g ly ,  in la rg er
c i t i e s  more monies a re  expected to  remain l o c a l l y  than are  exported.
Reducing the second round leakages o r  e x p o r ts  o f  money reduces the MPS
f a c t o r  c r e a t i n g  a l a r g e r  m u l t i p l i e r  v a lu e .
Perhaps one o f  the most i n f l u e n t i a l  authors  and researchers o f
t h i s  e ra  was Richard B. Andrews. He authored  e i g h t  a r t i c l e s  between
February 195** and November 1955 comprehens ively  e x p la in in g  the current
12problems in urban economic base a n a l y s i s .  Because o f  the volume of  
m a te r ia l  to  be covered on ly  the s a l i e n t  p o in ts  o f  these works w i l l  be 
touched upon.
Andrews begins w i th  a general  d is cu s s io n  o f  the p re l im in a ry  or
e lementary  i tems a researcher  must pay a t t e n t i o n  to  p r i o r  to  beginning
an economic impact a n a l y s is .  He must d e c id e :  1) how the economic
base w i l l  be measured,  2) what c o n s t i t u t e s  the a p p r o p r ia t e  base -serv ice
s e c to rs ,  and 3) what geographic  area  is to  be discussed.  He contended
t h a t  the f i r s t ,  base measurement, was o f  p a r t i c u l a r  importance to the
f i n a l  outcome and t h a t  i f  improperly  i d e n t i f i e d  the  study w i l l  be o f
l i t t l e  v a lu e .  Thus,  one must decide  upon th e  m e r i t s  o f  s ix  commonly
accepted u n i t s  o f  measurement. "These u n i t s  a re  1) jo b s ,  2) p a y r o l l s ,
3) v a lue  added, **) va lue  o f  p ro d u c t io n ,  5) p hys ica l  p roduct ion ,  and
1 36) d o l l a r  income and e xp e n d i tu re  accounts f o r  the  community." Of
^ G e o r g e  H. H i ldebrand and A r th u r  Mace, J r . ,  "The Employment M u l t i ­
p l i e r  in an Expanding I n d u s t r i a l  Market :  Los Angeles County,  19**0-l 9**7 >"
The Review o f  Economics and S t a t i s t i c s , X X X I I ,  (August 1950):  2**1-**9-
12 Richard B. Andrews, "Mechanics o f  the  Urban Economic Base," s e r ie s  
o f  e i g h t  a r t i c l e s  in Land Economics XXX (F ebruary  195*0 through XXXI, Novem­
ber 1955).
13 Richard B. Andrews, "Mechanics o f  the Urban Economic Base: The
Problem o f  Base Measurement, "  Land Economics XXX (February 195**): 53*
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these he s t a t e s  the best u n i t  is the l a t t e r ,  community income, but th a t  
gather ing  the data  tends to  be p r o h i b i t i v e l y  expensive .  Consequently ,  
the next best a l t e r n a t i v e  is an em ployment-payro l1 m i x t u r e ,  p r i n c i p a l l y  
because o f  the ease w i th  which the s t a t i s t i c s  can be a c q u i re d .
Once the u n i t  o f  measure has been decided upon, the v ar ious  
in d u s t r ies  w i t h i n  a community should be c l a s s i f i e d  as e i t h e r  bas ic  or  
non-b asic .  Andrews advances f i v e  i d e n t i f i c a t i o n  techniques  a v a i l a b l e  to  
the researcher  in c lu d in g :  1) re s id u a l  method, 2 ) macrocosmic method,
3) sales-employment convers ion ,  A) sampl ing,  and 5 ) d o l l a r - f l o w  move­
ment. The u l t i m a t e  goal o f  any economic survey,  accord ing  to  Andrews,  
is to i d e n t i f y  the proper b a s e -s e r v ic e  r a t i o .  A c c o rd in g ly ,  the researcher  
should c a r e f u l l y  examine the advantages and disadvantages o f  each o f  these  
methods.
His t h i r d  a r t i c l e ,  t i t l e d  "Spec ia l  Problems o f  Base I d e n t i f i c a ­
t i o n , "  is one o f  the most c r u c ia l  to  any study o f  economic base a n a l y s is .  
In i t  he p o in ts  out " . . . t h a t  changes in the p r o s p e r i t y  o f  the  base w i l l  
have impor tant  repercussions in lo c a l  employment and consequently  in
f
1 kp o p u la t io n . "  However, problems o f  base i d e n t i f i c a t i o n  can a r i s e  q u i t e  
e a s i l y  when one deals  w i th  communities which are  not t i e d  to  a s in g le  
industry  such as a u n i v e r s i t y ,  government,  t r a n s p o r t a t i o n ,  o r  t o u r i s t s .  
Despite these c lo s e  t i e s  the economic l i f e  o f  a c i t y  r e v e r b e r a te s  through­
out the area  v ia  a s er ie s  o f  l in kag es .  These l in ked  a c t i v i t i e s  conse­
quent ly  may be termed as a basic  a c t i v i t y  and should be considered  as 
the support ing  foundat ion  o f  the loca l  economy.
1 h .
Richard  B. Andrews, "Mechanics o f  the Urban Economic Base:
Specia l  Problems o f  Base I d e n t i f i c a t i o n , "  Land Economics XXX (September  
1952*): 260 .
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A f t e r  dec id ing  upon the u n i t s  o f  measure and the method to  be 
used the next step is to  d e l i m i t  the  area  to be s tu d ie d .  Andrews s t a t e s
t h a t  p o s s ib le  l i m i t s  a re :  1) l e g a l  l i m i t s ,  2 ) i n d u s t r i a l  market a r e a s ,
3 ) labor  market a r e a s ,  *0 county ,  and 5 ) m e t r o p o l i t a n  concepts ( e . g . ,  
SMSAs). Of these he favored the m e t r o p o l i t a n  area because data  has 
a l re a d y  been compiled f o r  these u n i t s .  Caut ion should be e x e rc is e d  when 
d e l i m i t i n g  regions  to  insure t h a t  areas  do not o v e r la p  and economic u n i t s  
are  not doubly counted as a r e s u l t .
Development o f  the base r a t i o  concept was the s u b je c t  o f  the  
remaining f o u r  a r t i c l e s  by Andrews. He concluded t h a t  the B a s e - S e r v ic e , 
Base-Total  P o p u la t io n ,  Base-Tota l  Employment, and To ta l  Employment-Total  
Popula t ion  r a t i o s  are  not s t a t i c  but vary  over  t ime and a re  p e c u l i a r  to  
each l o c a l i t y .  For example,  once one o f  the r a t i o s ,  B a s e -S e rv ic e ,  has 
been d is tu rb e d  the r a t i o s  w i l l  r e t u r n  to  o r i g i n a l  l e v e ls  over  t im e ,  he 
po inted  o u t .  Causes f o r  temporary imbalances may inc lude a change in 
exogenous demand, improvement in te chno logy ,  o r  sudden changes in the
p r ic e  o f  a f a c t o r  o f  product ion .
Andrew's a r t i c l e s  make a s i g n i f i c a n t  c o n t r i b u t i o n  to  economic base 
a n a l y s is .  By p o s tu la t in g  the dynamics o f  these fo u r  r a t i o s  he im p l ies  t h a t  
a t ime lag e x i s t s  between the i n t r o d u c t i o n  o f  an e x t e rn a l  s t im ulus  and the  
r e s u l t .  Because each region has i t s  own unique set o f  r a t i o s ,  ad justment  
to  changes in exogenous demand a ls o  v a r i e s  from one area to  the n e x t .  
Andrews concludes t h a t  so important  is  t h i s  r a t e  o f  ad justm ent ,  o r  t ime  
l a g ,  t h a t  in a sense t h i s  is what u l t i m a t e l y  d i c t a t e s  the success o r  
f a i l u r e  o f  a community in response to  a loss in the basic  i n d u s t r y . ^
^ R i c h a r d  B. Andrews, "Mechanics o f  the Urban Economic Base:
The Concept o f  Base R a t io s ,"  Land Economics 31 (February 1955) through  
(November 1955).
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S p e c i a l i z a t i o n  and Surplus  
Up to  t h i s  p o in t  in t ime research e f f o r t s  were concentra ted  on 
the development o f  e lementa ry  and somewhat crude methods aimed a t  d e t e r ­
mining the economic base o f  a c i t y  or  r e g io n .  What had been l a c k in g ,  as 
i d e n t i f i e d  by M a t t i l a  and Thompson, was a means to  compare one c i t y  w i th  
anothe r .  In t h e i r  a r t i c l e ,  "The Measurement o f  the  Economic Base o f  the  
M e tr o p o l i t a n  A r e a , "  they developed two comparison t o o l s .  One was termed 
the index o f  loca l  s p e c i a l i z a t i o n  and the second they c a l l e d  the index o f
, . 16 surplus w o rk e rs .
An index o f  loca l  s p e c i a l i z a t i o n  was designed to  take  in to  account  
the w id e ly  recognized f a c t  t h a t  some i n d u s t r i e s  might be more labor  i n t e n ­
s iv e  than o th e rs  and /or  may be more im por tan t  to  a community's economic 
base.  By ranking the a r e a 's  bas ic  a c t i v i t i e s  v i a  a s tandard procedure  
useful  comparisons w i th  o th e r  c i t i e s  can be made. T h e i r  fundamental  index,  
l a t e r  re v is e d ,  appears in the unadjusted  form a s : ^
0 0
? i where e. = loc a l  in d u s t r y  employment
e t Ei '—- —  or  —- —  e^ = lo c a l  t o t a l  employment
i t
E. = n a t i o n a l  in d u s t ry  employment
Et  = n a t i o n a l  t o t a l  employment
M a t t i l a  and Thompson cont inue  by saying t h a t  t h i s  index is  m is lead ing
16John M. M a t t i l a  and W i lb u r  R. Thompson, "The Measurement o f  
the Economic Base o f  the M e t r o p o l i t a n  A r e a , "  Land Economics 31 (August 
1955):  215 -228 .  Emphasis in o r i g i n a l .
^ I b i d . ,  p. 217.  Footnote #6 in  o r i g i n a l :  "This  index was f i r s t
devised as a ' l o c a t i o n  q u o t i e n t '  by P. Sargent  F lo re nce .  C f .  P o l i t i c a l  
and Economic P lann ing ,  Report on the Locat ion  o f  In d u s try  (London: March
193 9 ) ,  p. 287; a ls o ,  N a t iona l  Resources P lann ing  Board,  I n d u s t r i a l  Locat ion  
and N a t io n a l  Resources (Washington: 1 9 ^ 3 ) ,  Ch. 5 ,  p. 107."
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f o r  a l l  i t  " . . . i n d i c a t e s . . . is the importance o f  the in d u s t ry  to the
18l o c a l i t y  r e l a t i v e  to the importance o f  the in d u s t ry  to the n a t i o n . "
The index o f  surplus  workers is used to  determine  to  what e x te n t  
labor in an a rea  o r  indus try  produces above and beyond the loca l  needs.
19This index is computed according to  the fo rmula :
This  formula " . . . p r o d u c e s  i d e n t i c a l  rank orders  o f  i n d u s t r i e s  not on ly
w i t h i n  c i t i e s  but a ls o  between c i t i e s  i f  the c i t i e s  in ques t io n  are
e q u a l ly  s e l f - s u f f i c i e n t ,  i . e . ,  ' s u r p lu s '  workers as a pe rce n t  o f  t o t a l
20local  employment is the same f o r  a l l  the c i t i e s  compared." The 
quest ion o f  measuring " e q u a l l y  s e l f - s u f f i c i e n t "  was not addressed and so 
the usefu lness o f  t h i s  formula is su b jec t  to t h i s  l i m i t a t i o n .
These two indexes a t tem pt  to  r e l a t e  the importance o f  an industry  
to  an area c o n s id e r in g  the importance o f  the in d u s try  to  the  na t ion  as a 
whole,  then r e l a t e  the s ig n i f i c a n c e  o f  an in d u s t ry  to  an area  in r e l a t i o n  
to  o th e r  a c t i v i t i e s .  The o v e r a l l  goal is to  dete rmine which indus try  is 
more impor tant  to  a region in terms o f  basic  and s e r v ic e  a c t i v i t y .  Armed 
w i th  t h i s  in fo rm a t io n  i t  is then p o s s ib le  f o r  the r e s e a rc h e r  to p r e d ic t  
changes to  be f e l t  in any region from changes to  bas ic  i n d u s t r i e s .
C har les  M. T iebout  f u r t h e r  advanced the concept o f  expor ts  and 
basic  in d u s t r i e s  by saying th a t  the economic base o f  a c i t y  is not 
n e c e s s a r i l y  t i e d  to  i t s  exp o r ts .  He argued in "Exports  and Regional  
Economic Growth ,"  t h a t  i t  is p o ss ib le  f o r  a c i t y  to  become so la rge  as
18. , . .  1 9 . . . .  001 20 . . .  .I b i d .  I b i d . , p .  221.  Ib i d .
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to  be almost e n t i r e l y  s e l f - s u f f i c i e n t .  When t h i s  occurs much o f  i t s  
economic v i t a l i t y  is the r e s u l t  o f  induced spending w i t h i n  i t s  boundar ies .  
As i t  grows the  region w i l l  be a b le  to f in a n c e  much o f  i t s  expansion and 
resource needs from i n t e r n a l  sources such as governments,  e t c .  F i n a l l y ,  
when co n s id e r in g  expor ts  one must e v a lu a t e  not on ly  the source o f  income 
but the product being e xp o r ted .
T iebout  po in ts  out t h a t  the s p e c i a l i z a t i o n  o f  any region in terms  
o f  e x p o r t s ,  depends l a r g e l y  upon i t s  a v a i l a b l e  product ion  f a c t o r s  and 
t h e i r  u n i t  c o s ts .  These c o s t s ,  measured in terms o f  supply ,  a re  depend­
ent  upon the income o f  the  reg ion  and a r e  r e f l e c t e d  in the p r i c e  o f  the  
raw m a t e r i a l s .  The more abundant a raw m a t e r ia l  is the more l i k e l y  a 
region w i l l  seek to  use i t  to  support  a b as ic  a c t i v i t y .  T o ta l  income 
accruing to  any region as a r e s u l t  o f  i t s  expor ts  depends upon the p ro ­
d u c t iv e  e f f i c i e n c y  o f  i t s  base and s e r v i c e  components and upon the r e l a ­
t i v e  abundance o f  product ion  f a c t o r s .
As a region faces increased demand f o r  i t s  resources o r  p roducts ,  
i t s  income r i s e s  in t u r n ,  c r e a t i n g  growth and p r o s p e r i t y .  As the b a s ic  
indus try  grows i t  should in c re ase  i t s  p roduct ion  e f f i c i e n c y ,  t h e r e b y ,  p e r ­
p e tu a t in g  i t s  e x is te n c e  as th e  suppor t ing  a c t i v i t y .  Increased e f f i c i e n c y  
by the  bas ic  s e c to r  is in t u rn  passed to  the s e r v ic e  s ec to r  and r e s u l t s  
in continued investment and growth o f  the  community as a whole .  T ie b o u t  
concludes t h a t  regions grow because o f  changes in autonomous n a t io n a l  
demand which increases the  volume and v a lue  o f  reg io na l  e x p o r t s .  Changes 
in n a t io n a l  demand are  brought about by changes in n a t io n a l  incomes and
spending p a t t e r n s  and are  e f f e c t i v e  in i n s t i g a t i n g  the  r i s e  a n d /o r  f a l l  o f
21economic a c t i v i t y  in in d iv id u a l  l o c a l i t i e s  o r  re g io ns .
21
Char les  M. T i e b o u t ,  "Exports  and Regional Economic Growth ," The 
Journal  o f  P o l i t i c a l  Economy LXIV ( A p r i l  1956):  160—169.
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Locat ion  Quot ien ts  and a Mathematica l  Model
"An I n v e s t i g a t i o n  o f  the Local  Employment M u l t i p l i e r "  by Gerald
E. Thompson is an e a r l y  a ttempt a t  a p p ly in g  b a s e -s e rv ic e  a n a ly s is  to  a
s p e c i f i c  economic u n i t  to  a r r i v e  a t  the  employment m u l t i p l i e r .  Whi le
not the f i r s t  to  do t h i s ,  Thompson's work is  s i g n i f i c a n t  in t h a t  he
employed the Locat ion  Q uot ien t  (LQ) o r  an index o f  surp lus  w o r k e r s . He
used i t  to  a r r i v e  a t  bas ic  employment and then extended i t s  a p p l i c a t i o n
to a r r i v e  a t  a measure o f  dependency. His approach was to  pose the
quest ion o f  what percentage o f  the employment in the i n d u s t r i e s  under
i n v e s t i g a t i o n  is  a t t r i b u t a b l e  to  exogenous demand and to  lo c a l  demand,
assuming the region to  be s e l f - s u f f i c i e n t .  The r e s u l t i n g  employment
m u l t i p l i e r  could be used to  p r e d i c t  changes in bas ic  employment r e s u l t i n g
22frpm exogenous changes in demand f o r  each in d u s t ry  in a community. One 
word o f  c au t io n  about h is  techn ique .  Th is  method, using Locat ion  Q u o t ie n ts ,  
may a c t u a l l y  o v e r s t a t e  the  m u l t i p l i e r ,  r e q u i r i n g  the user to  be aware o f  
t h i s  l i m i t a t i o n .
The c lo se  o f  the  p e r io d ,  1930 -1959 ,  is  marked by one o f  the  f i r s t
mathematical  models o f  a reg io na l  economic base.  Th is  model developed by
Gerald S i r k i n  is an a t tempt  to  prove what had a l r e a d y  been t h e o r i z e d .
Namely, t h a t  re g io n a l  income depends upon e xp o r ts  as w e l l  as spending
c h a r a c t e r i s t i c s  o f  loca l  r e s id e n t s .  T h e i r  income is more a c c u r a t e ly
23r e f e r r e d  to as "d is p o sa b le  income o f  an a r e a . "
22 Gerald E v e r e t t  Thompson, "An i n v e s t i g a t i o n  o f  the  Local  Employ­
ment M u l t i p l i e r , "  The Review o f  Economics and S t a t i s t i c s  ^1 (February  
1959):  61 -67 .
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Gerald S i r k i n ,  "The Theory o f  the  Regional Economic Base,"  The 
Review o f  Economics and S t a t i s t i c s  41 (November 1959):  A26-A29.
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His model attempted to accomplish two impor tant  t h in g s .  F i r s t ,
i t  sought to  r e l a t e  basic  outpu t  to  non-b as ic  o u tp u t .  Using the formula
shown below he concluded t h a t  the  more developed a region i s ,  the g r e a t e r
24i t s  tendency to  t r a d e  w i th  o u ts id e  u n i t s .
H = hY = h 
X + F + T  m Y + b Y  m + b
where: Y = the  income o f  an area
H = the  p a r t  o f  the a r e a ' s  ou tpu t  (v a lu e  added) which is absorbed  
by the  area
X = the  p a r t  o f  the a r e a 's  va lue  added which is "e x p o r te d "
F = net f a c t o r  payments from "abroad"
T = ne t  t r a n s f e r  payments to  the a rea  from "abroad"
Mh = y  = average p ro pe ns i ty  to  absorb home product ion  
Mm = y  = average p ro pe ns i ty  to  import  
0
b = y  “ average p ro p e n s i ty  to  lend 
M = v a lu e  o f  imports o f  the area
B = e x t e r n a l  balance on concurrent  account = X + F + T - M  
The second c o n t r i b u t i o n  o f  the  a r t i c l e  was to  a n a ly z e  the  impact 
o f  changes in the  base a c t i v i t y  on the  non-b as ic  segment. By in t ro d u c in g  
th re e  more v a r i a b l e s  ( the  marginal  p ro p e n s i ty  to :  spend a t  home, spend
abroad and lend abroad) in to  h is  a n a ly s is  he concludes t h a t  i f  one knows 
the marginal  p ro p e n s i ty  to  absorb home products ,  i t  is  p o s s ib le  to  p r e d i c t  
changes o c c u r r in g  in the o th e r  sec tors  as a r e s u l t  o f  changes in the  
spending f o r  home products .  We should note  t h a t  these v a r i a b l e s  are  
a c t u a l l y  m arg ina l  p ro p e n s i t ie s  and t h a t  t h i s  is the  f i r s t  t ime t h i s  
concept has been a p p l ie d  to economic base a n a l y s is .
2k
I b i d .  , pp. 426 -427 .
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As we prepare  to  rev iew the next p e r io d ,  o th e rw is e  known as the  
Tiebout E ra ,  a b r i e f  r e c a p i t u l a t i o n  o f  the genera l  knowledge is in o r d e r .  
Recal l  t h a t  in  1935 John M. Keynes publ ished h is  powerful  th e o ry  o f  
economic a c t i v i t y .  in t h a t  work Keynes o u t l i n e d  how changes in i n v e s t ­
ment l e v e ls  could  be m u l t i p l i e d  as each success ive  round o f  spending  
occurred.  From t h i s  model o f  a c losed economy w i t h  no leakag es ,  workers  
such as C la r k ,  T i e b o u t ,  Andrews, and Hoyt sought to  adapt t h i s  and 
s i m i l a r  methodologies to  reg ions and s p e c i f i c  l o c a l i t i e s .
E a r ly  in the 1 9 3 0 's ,  Homer Hoyt developed a method f o r  q u a n t i f y ­
ing and c l a s s i f y i n g  the v a r io u s  economic u n i t s  o f  c i t i e s .  H i ldebrand  
and Mace a p p l ie d  reg res s io n  a n a l y s is  to  Los Angeles County in an a t tem pt  
to  compute an a p p r o p r ia t e  employment m u l t i p l i e r .  Richard B. Andrews and 
others  c oncentra ted  on base i d e n t i f i c a t i o n ,  r a t i o  a n a l y s i s ,  and the  
importance o f  proper  d e l i m i t a t i o n  o f  the study a r e a .  A method, using  
Locat ion Q u o t ie n ts ,  o f  comparing severa l  c i t i e s  in terms o f  base depend­
ence was advanced by M a t t i l a  and Thompson. T ie b o u t  c l a s s i f i e d ,  in a 
t h e o r e t i c a l  c o n t e x t ,  the r o l e  bas ic  in d u s t r i e s  and n a t u r a l  f a c t o r  endow­
ments p lay  in the  growth o f  a reg io n .  I t  was not u n t i l  Gera ld  Thompson 
in te g r a t e d  the  Locat ion  Q u o t ie n t  and the index o f  s p e c i a l i z a t i o n  d id  i t  
become apparent t h a t  c i t i e s  do indeed consume p a r t  o f  t h e i r  e xp o r t  p ro ­
ducts .  F i n a l l y ,  we saw how Gerald S i r k i n  developed a model which  
exp la ined  the r e l a t i o n s h i p  between leakages w i t h i n  an economy and re g io n a l  
growth based upon t o t a l  income.
In te rm e d ia te  P e r io d ,  (1 9 6 0 -1 9 6 9 ,  T ie b o u t  Era)
This  pe r io d  is s i g n i f i c a n t  to  our rev ie w  because dur ing  these  
years severa l  important c o n t r i b u t i o n s  to  economic base a n a ly s is  were
made. Not only  were the methods of  b a s e -s e r v ic e  i d e n t i f i c a t i o n  per fec ted
and modif ied but a more compl icated  one, Inpu t -O utpu t  a n a l y s i s ,  began to
emerge as a useful  too l  in economic base q u a n t i f i c a t i o n .  E f f o r t s  to
apply some o f  the  many methodologies to a c tu a l  s i t u a t i o n s  were begun in
e a rn e s t .  Large m e t r o p o l i t a n  areas and regions such as New D e l i ,  In d ia ;
Washington, D .C . ;  Houston; D a l la s ;  San Diego; A t l a n t a ;  Kansas C i t y ;  and
25
Milwaukee,  were f r e q u e n t l y  s tu d ie d .  We begin t h i s  s e c t io n  w i t h  a 
discussion o f  Homer H o y t 's  c o n t r ib u t io n s  and conclude w i t h  the  work o f  
Se-Hark Park.
The Value o f  Imports
In two a r t i c l e s  Homer Hoyt a p p l ie d  the f low  o f  money in t o  and
out o f  a region to  determine the r a t i o  o f  bas ic  to s e r v ic e  employment
in two d i f f e r e n t  c i t i e s - - W a s h i n g t o n , D.C. and D e t r o i t ,  M ich igan .  Hoyt
argued th a t  because most loca l  economies are  dynamic,  abrup t  changes in
the in f lo w  o f  money take  t ime to  be f e l t .  These t ime lags a re  important
c o n s idera t ions  f o r  two reasons. F i r s t ,  they g ive  an idea as to  the ra te
a t  which money leaves  an economy, and second the t ime lag concept adds
the pe rsp e c t ive  o f  l inkage s  to  economic base a n a ly s is  which h e r e t o f o r e
26had not been in c luded .
Along the  l i n e s  o f  Gerald Thompson, Hoyt ( in  "A Method f o r  Measur 
ing the Value o f  Imports i n to  an Urban Community") argues t h a t  a c i t y  
must pay fo r  i t s  imports w i t h  expor ts  o f  e q u i v a l e n t  amounts. As a c i t y  
grows i t  imports less causing i t s  s e r v ic e  p o p u la t io n  to grow. Thompson
25
Homer Hoyt,  "The U t i l i t y  o f  the Economic Base Method in Calcula  
t i n g  Urban Growth,"  Land Economics XXXVli (February 19 6 1 ) :  51~58.
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o f f e r s  s tu d ie s  o f  D e t r o i t  and Washington, D . C . ,  to  support  h is  th e s is  
tha t  i t  is p o s s ib le  to  determine the amount o f  expor ts  and imports  
a t t r i b u t e d  to  each s e c t o r .  He concludes by s t a t i n g  t h a t  the n a tu re  o f  
basic employment undoubtedly in f lu e n c e s  the b a s e -s e rv ic e  r a t i o .  In 
other  words,  automobi le  p ro d u c t io n ,  as a b as ic  in d u s t ry  o f  a town, has
a d i f f e r e n t  impact than loca l  government merely  because the spending
27p a t te rn s  o f  each u n i t  and i t s  employees are  d i f f e r e n t .
Charles M. T ie b o u t
Out o f  t h i s  e ra  came a work which has continued to  have impact  
upon economic base s t u d ie s .  The Community Economic Base S tudy , by 
Charles M. T ie b o u t ,  discusses the p la n n in g  and implementing o f  an 
economic impact s tudy .  D e t a i l i n g  the d i f f e r e n c e s  between the d i r e c t  
and i n d i r e c t  methods o f  data  c o l l e c t i o n ,  T ie b o u t  shows the reader  how 
to s e l e c t  the  a p p r o p r ia t e  method. His d iscuss ion  continues by d e v e l ­
oping one o f  the o r i g i n a l  economic m u l t i p l i e r  models.  For many years  
his  model served as the s t a r t i n g  p o in t  f o r  m u l t i p l i e r  s p e c i f i c a t i o n  
e f f o r t s  and bears some c o n s id e ra t io n  h e re .
His model,  as shown here in  a rearranged  form, is the shor t  run
v e rs io n .  The long run v ers io n  d i f f e r s  on ly  by the  in c lu s io n  o f  more 
28p r o p e n s i t i e s .
27 Homer Hoyt,  "A Method f o r  Measuring the Value o f  Imports in to  
an Urban Community," Land Economics XXXVII (May 1961) : 150-161.
28 Charles  M. T ie b o u t ,  The Community Economic Base Study: Supple­
mentary Paper No. 16, (New York: Committee f o r  Economic Development,
1962):  73.
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Tl  1 = A (PE + LB 1 + LHI + LGC) X c " ~ y §J
where: Tl  1 = T o ta l  Income Increase
PE = P r i v a t e  Exports and Exports to  the Federal  Government
LB 1 = Local Business Investment
LHI = Local Housing Investment
LGC = Local Government C urrent  Opera tions
PC = Propens i ty  to  consume l o c a l l y
IS = Income c rea te d  per  d o l l a r  o f  lo c a l  consumption s a les
In t h i s  formula  the - f r^p g T |^y  would be the  same as |Tjl{pc as found 
in the Keynesian methodology. S ta ted  in an a l t e r n a t i v e  manner the  change 
in loca l  income is equal  to the  change in investment ( i . e . ,  income going  
in to  an a rea )  t imes the r e c ip r o c a l  o f  one minus the  p ro p e n s i ty  to  consume. 
Not ice  t h a t  T iebout  does not employ the  marginal  concepts but r a t h e r
s t a te s  h is  p r o p e n s i t i e s  in a b so lu te  o r  average  terms.
Large I n s t i t u t i o n s
Once the bas ic  methodology o f  economic base and impact a n a ly s is  
had been developed and r e f i n e d ,  the  remaining years  o f  t h i s  pe r io d  saw 
researchers  adapt these methods to a host o f  s p e c i f i c  problems. Fre ­
q u e n t ly  s tu d ie d  were o th e r  l a rg e  m e t r o p o l i t a n  a r e a s ,  u n i v e r s i t i e s ,  and 
m i l i t a r y  i n s t a l l a t i o n s .  Emphasis was placed on the  c a l c u l a t i o n  o f  
genera l  economic impact in terms o f  a b s o lu te  d o l l a r  amounts o f  money 
being t r a n s f e r r e d  from one economic u n i t  to  an o th e r  and the  fo rm u la t io n  
o f  a p r e d i c t i v e  model. These models,  in g e n e r a l ,  were intended to  be 
employed in p r e d i c t i n g  p o s s ib le  s h o r t  term changes in income a n d /o r  the  
employment an area  could reasonably  a n t i c i p a t e  should i t s  b as ic  component
exper ience  sudden growth or  d e c l i n e .  The pr imary  tool  in these p r e d i c t i v e
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stu d ies  was e i t h e r  the income or  employment m u l t i p l i e r  or  a combina­
t io n  o f  both.
Some o f  these in v e s t i g a t i o n s  d e a l t  w i t h  the t o t a l  economic 
impact o f  l a r g e  s c a le  Federal  and S t a t e  government f inanced i n s t i t u t i o n s .  
Charles T ie b o u t  and Richard Peterson c o n ce n tra te d  on m i l i t a r y  i n s t a l ­
l a t i o n s ,  f o r  they a re  not o n ly  la rg e  in  s i z e  but o f t e n  reputed to  be 
the l i f e  blood o f  many communities.  T h e i r  r e p o r t  o f  one such study  
revealed  t h a t  in a re g io n a l  sense defense spending tends to  be very  
d i f f u s e  and d i v e r s i f i e d  in i t s  general  impact upon in d iv id u a l  f i r m s .
From t h i s  they concluded t h a t  l a rg e  s c a le  defense-space r e la t e d  expend­
i tu r e s  tend to  be concentra ted  w i t h  prime c o n t ra c t o rs  who s u b c o n t r a c t ,
thus making the  s m a l le r  s u b c o n t r a c to r ' s  o u tp u t  more c lo s e l y  t i e d  to
29defense in d u s t r i e s  than t h a t  o f  the  prime r e c i p i e n t .
The e x t e n t  o f  any p a r t i c u l a r  reg ion  o r  area  being supported by 
a basic  in d u s t ry  is de termined,  in the  long run ,  by how much r e a d j u s t ­
ment is necessary to  re tu rn  the  economy to  prev ious  l e v e ls  o f  o p e r a t io n ,  
should the b a s e - s e r v ic e  r a t i o  be a l t e r e d .  In a 19&5 s tudy ,  W a s s i l l y  
L e o n t i e f ,  e t  a l ,  re por ted  t h a t  some reg ions  a r e  more c l e a r l y  t i e d  to  
m i l i t a r y  spending than o th e rs  and t h a t  readjustm ents  to  re duct ions  in 
defense spending must be o f f s e t  by equal  o r  g r e a t e r  increases in c i v i l ­
ian demand.
L e o n t i e f  d e r iv e d  h is  conclus ion  from a m u l t i - r e g i o n a l  i n p u t -  
output  model in which he sub jected  a l l  regions  c o nta in ing  m i l i t a r y
29 Richard S. Peterson and Char les  M. T ie b o u t ,  "Measuring the  
Impact o f  Regional  Defense Space E x p e n d i t u r e s , "  The Review o f  Economics 
and S ta t  i s t  ics 46 (November 1964):  4 21 -4 2 8 .
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i n s t a l l a t i o n s  to  an a r b i t r a r y  20 percent  re d u c t io n  in m i l i t a r y  s p en d in g .30
A f t e r  present ing  e la b o r a t e  s t a t i s t i c s  support ing  the reg io na l  na ture  o f
defense spending a t  th a t  t ime (1965) he o f f e r s  t h i s  comment.
The geographic  p i c t u r e  confi rms the w e l l  known f a c t  t h a t  
most o f  the resources serv ing  d i r e c t l y  o r  i n d i r e c t l y  Fina l  
M i l i t a r y  Demand come from the  Western ,  South-Western and South-  
Eastern re g io ns ,  w h i l e  the Mid-W est,  the Great Lakes region  
and the North A t l a n t i c  and New England s t a t e s  depend to  a l a rg e  
e x te n t  on c i v i l i a n  demand. A cut  in m i l i t a r y  e x p e n d i tu re s ,  
accompanied by an expansion of  the n o n - m i l i t a r y  b i l l  o f  goods,  
thus w i l l  c r e a t e  more ser ious  readjustm ent problems in the  
f i r s t  than in the second group o f  r e g i o n s . 3*
The power o f  t h i s  model is best seen when we view one s p e c i f i c  
r e g io n - - I d a h o ,  Montana, and Wyoming. Based upon t h i s  a n a ly s is  he con­
cludes t h a t  a decrease  in m i l i t a r y  earn ings  of  13-37  m i l l i o n  d o l l a r s  
in these s ta te s  accompanied by a comparable increase  in n o n - m i l i t a r y  
earnings would r e s u l t  in an increase  of  35 -9  m i l l i o n  d o l l a r s  in the  
earnings  of the reg io n .  Compare t h i s  to Mary land ,  V i r g i n i a ,  West 
V i r g i n i a ,  Delaware,  and D.C. where a red u ct io n  o f  302 .37  m i l l i o n  d o l l a r s  
(a lso  accompanied by an increase in n o n - m i l i t a r y  earn in g s )  leads to a 
decrease of  256 .7  m i l l i o n  d o l l a r s  in earn ings to  l a b o r .  One can e a s i l y  
see t h a t  the Western s ta te s  o f  Montana, Idaho, and Wyoming a re  not as 
h e a v i ly  t i e d  to  the defense d o l l a r s  as the area  surrounding Washington,  
D .C .^2 Although L e o n t i e f , e t  a l , d id  not s p e c i f i c a l l y  deve lop a mul­
t i p l i e r ,  t h e i r  conclusions and in p u t - o u tp u t  c o e f f i c i e n t s  lead to the  
conclus ion t h a t  defense o r i g i n a t i n g  d o l l a r s  a re  indeed m u l t i p l i e d  on a
W a s s i l y  L e o n t i e f ,  A l i s o n  Morgan,  Karen P o le n s k e ,  David  S impson,  
and Edward Tower,  “ The Economic I m p a c t - - I n d u s t r i a l  and R e g i o n a l - - o f  an 
Arms C u t , 11 The Review o f  Economics and S t a t i s t i c s  XLVI I  (Augus t  19&5):  
217-241 .
31 I b i d . , p. 224. 32 I b i d . ,  p. 2 3 9 -
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reg ional  bas is  and t h a t  some areas a r e  more o r i e n t e d  to these funds 
than o t h e r s .  Questions s t i l l  remain as to  what e x t e n t  s p e c i f i c  c i t i e s  
and communities a re  t i e d  to  these exogenous sources.
M i l i t a r y  I n s t a l l a t i o n s
Using the  m u l t i p l i e r  concept as the  measure o f  dependence one
community has on i t s  bas ic  economic a c t i v i t y ,  Ian D. Terner  concluded
t h a t  Ayer,  Massachusetts was not supported by Fo r t  Devens to  the  e x t e n t
t h a t  many b e l i e v e d .  T e rn er  employed the s tandard  Locat ion Q uot ie n t
technique to  de te rm ine  which i n d u s t r i e s  w i t h i n  the  small ru ra l  community
were bas ic  and which were s e r v ic e .  A n a ly s is  o f  both the spending o f  the
For t  (as a u n i t )  and o f  a sample o f  the m i l i t a r y  popu la t ion  a l low ed  him
to  compute marg ina l  p r o p e n s i t ie s  to  spend; in A yer ,  on the F o r t ,  in the
surrounding t r a d e  a r e a ,  and in Boston, Massachusetts .  From t h i s  data
he c onst ruc ted  a l i n e a r  regress ion  model a r r i v i n g  a t  an employment
33m u l t i p l i e r  o f  1 . 2 .  One o f  the p r i n c i p l e  reasons f o r  t h i s  m u l t i p l i e r
is ,  accord ing to  T e r n e r ,  t h a t
. . .em ployment  generated by loca l  spending is  a ls o  very  low,  
s ince  in most cases i t  is p robably  l i m i t e d  to  one round.
Ayer has a very  'open'  economy, i . e . ,  t h e r e  is a g re a t  deal  
o f  second round leakage,  s ince  a lmost a l l  in te rm e d ia te  goods 
and many s e rv ic e s  are  imported r a t h e r  than produced l o c a l l y .
Thus,  the  increased loca l  a c t i v i t y  genera ted  by a given  
increment o f  expor t  a c t i v i t y  does not s e t  o f f  a g re a t  chain  
o f  lo c a l  employment. Ra ther ,  in many cases,  i t  leads to  an 
almost immediate i m p o r t . ^
33 Ian Donald T e r n e r ,  The Economic Impact o f  a M i l i t a r y  I n s t a l ­
l a t i o n  on the  Surrounding Area:  A Case Study o f  For t  Devens and Ayer ,  
M assachuset ts , Research Report to  the Federal  Reserve Bank o f  Boston,  
No. 30,  1965.
3 4 l b i d . , p.  84.
28
A prime dete rm inant  o r  cause o f  these  leakages is  the prox­
im i ty  o f  For t  Devens to the l a r g e r  m e t r o p o l i t a n  area  o f  Boston and 
the d i r e c t  supp ly ing  o f  goods f o r  r e s a le  by the Federal  Government.  
A d d i t i o n a l l y ,  the  m i l i t a r y  members o f  the  community tend to  expor t  
many o f  t h e i r  d o l l a r s  e i t h e r  in the form o f  t r a n s f e r  payments o r  as 
purchases f o r  imports thus c o n t r i b u t i n g  to  these leakag es .  However,  
one must not o v e r lo o k  the major impact o f  m i l i t a r y  i n s t a l l a t i o n s  in 
terms o f  the increased demand f o r  housing and c o l l a t e r a l  s e rv ic e s  such 
as schools ,  u t i l i t i e s ,  and w a te r  systems. To some e x t e n t ,  as in the  
case o f  schoo ls ,  the a f f e c t s  a re  m i t i g a t e d  by f e d e r a l  impact funds but  
should the F o r t  suddenly be disbanded the  lo c a l  housing market would 
d e f i n i t e l y  s u f f e r .
A s i m i l a r  study by Weiss and Gooding y ie l d e d  roughly  e q u i v a l e n t  
re s u l ts  as t h a t  o f  T e rn er .  T h e i r s  d i f f e r e d  in t h a t  they considered a 
regional  economy w i t h  th re e  p r i n c i p l e  e x p o r t  i n d u s t r i e s ,  each d i f f e r i n g  
in t h e i r  type o f  impact.  The authors  e v a lu a te d  the  employment generated  
w i t h i n  the reg ion  o f  Portsmouth,  New Hampshire by d i v i d i n g  basic  employ­
ment in to  p r i v a t e  expor t  employment, c i v i l i a n  employment a t  Portsmouth
Naval Sh ipyard ,  and the m i l i t a r y - c i v i l i a n  employment a t  Pease A i r  Force  
35Base. These au thors  c r i t i c i z e d  t r a d i t i o n a l  economic base s tu d ie s  as 
being somewhat m is le ad ing  by saying t h a t  m u l t i p i i e r s  from such s t u d i e s ,  
when a p p l ie d  to  l a rg e  re g io ns ,  tend to  suppress important consumer spend­
ing p a t te r n s .  in a d d i t i o n ,  they argue t h a t  f o r  small re g io n a l  economies 
such as the  Portsmouth area these d i f f e r e n c e s  a re  n e g l i g i b l e .
35 Steven J .  Weiss and Edwin C. Gooding,  " E s t im a t io n  o f  D i f f e r ­
e n t i a l  Employment M u l t i p l i e r s  in a Small Regional  Economy," Land Economics 
44 (May 1968):  235 -244 .
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d i r e c t  d e te rm in a t io n  method and is g e n e r a l l y  the  p r e f e r r e d  one to  use.  
But because o f  the  expense o f  mail  and personal in t e r v ie w s  less c o s t ly  
methods were developed and employed throughout the  decade o f  the I 9 6 0 1s.  
One o f  these,  the  Locat ion  Q u o t ie n t ,  was r e f i n e d  dur ing  t h i s  per io d  but  
the Minimum Requirements method was t r u l y  a product  o f  the  e r a .
Minimum Requirements
Recal l  t h a t  the  Locat ion Q u o t ien t  method seeks to  determine  
the amount o f  s p e c i a l i z a t i o n  e x i s t i n g  in a g iv e n  c i t y  in comparison to  
the n a t io n .  Thus,  i f  a c i t y  is h ig h ly  s p e c i a l i z e d ,  i . e . ,  has a Locat ion  
Quotient g r e a t e r  than one,  in  a c e r t a i n  s e c t o r ,  i t  is s a id  to  expor t  
t h i s  s p e c i a l t y .  Exports o f  t h i s  product  become a source o f  income.  
Locat ion Q uot ie n t  m u l t i p l i e r s ,  o r  c o e f f i c i e n t s  o f  l o c a l i z a t i o n ,  a re  
der ived  by comparing the percentage o f  loc a l  employment in one in d u s t ry  
w i th  n a t io n a l  employment l e v e ls  in the  same i n d u s t r y .  Employees o f  a 
community a re  assigned to  the b a s ic -nonba s ic  c a t e g o r i e s ,  depending on 
whether  o r  not they  support  the pr imary  i n d u s t r y .  The bas ic  o b j e c t io n  
most researchers  have to  t h i s  procedure is  i t s  tendency to  o v e r s t a t e  
the m u l t i p l i e r  because the  comparison o f  loc a l  in d u s t r y  employment to  
n a t io n a l  norms does not a dequ ate ly  account f o r  a v ery  e f f i c i e n t  in d u s try
OQ
or  c i t y .  The Locat ion  Q uot ie n t  method is a n a t i o n a l  a ve ra g in g  system 
in a sense and t h e r e f o r e  compares a l l  c i t i e s  and in d u s t r i e s  o f  s i m i l a r  
s iz e  w i th  n a t io n a l  s tandards .
On the o t h e r  hand, the Minimum Requirements te chn ique  (MR) 
developed by Ul lman, e t  a l ,  in 19 6 0 , sought " . . . a  s h o r t  cut way o f
o O
T i e b o u t ,  Community Economic Base S tu d y , pp. k7~kS.
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e s t im a t in g  nonbasic  o r  s e r v i c e  employment and is based on the ac tu a l  
minimum percent employed in the lowest c i t y . . . "  o f  a group o f  l i k e  
c i t i e s .  B a s i c a l l y ,  the  approach is to  compare employment in s e le c te d  
in d u s t r i e s  o f  one c i t y  to  employment in the  same i n d u s t r i e s  in o t h e r  
i d e n t i c a l  c i t i e s .  These c i t i e s  must be i d e n t i c a l  in terms o f  s i z e ,  
p o p u la t io n ,  and re g io n a l  a s s o c i a t i o n s .  The c i t y  w i t h  the lowest per ­
centage o f  i t s  p o p u la t io n  employed in  a p a r t i c u l a r  in d u s try  is taken  
as the benchmark c i t y  reg ard in g  t h a t  s e c t o r .  Th is  va lue  becomes the
minima and is a p p l i e d  to  the same in d u s t ry  in a l l  c i t i e s  being s tu d ie d .
Export o r  basic  employment is  d e f in e d  as the  excess employed o ver  the  
benchmark minima. As from Locat ion  Q u o t ie n t s ,  m is le a d in g  r e s u l t s  can 
occur from the MR method. Ul lman a t t r i b u t e s  t h i s  to  a tendency to
o v e r s t a t e  the e xp o r ts  o f  a c i t y  o r  region which r e s u l t s  in an under­
gos ta te d  m u l t i p l i e r .  Exports  a re  o v e r s ta te d  because o f  the  a r b i t r a r y  
manner t h a t  benchmark economies a re  e s t a b l i s h e d .
D e te rm in a t io n  o f  e x p o r t - s e r v i c e  i n d u s t r i e s  using t h i s  method
is best demonstrated v i a  a s imple  i l l u s t r a t i o n .  Suppose t h a t  a c i t y
the s i z e  o f  S t .  Louis employs two percent o f  i t s  pop u la t io n  in a g r i c u l ­
t u r e  w h i le  a c i t y  the  same s i z e  (p o p u la t io n  o f  one to  1.5 m i l l i o n )  a c t ­
u a l l y  re q u i re s  a minimum o f  o n ly  1.1 percent  o f  i t s  p o p u la t io n  to  be 
engaged in a g r i c u l t u r e  in o r d e r  to  s a t i s f y  b a s ic  needs. Based upon the  
d i f f e r e n c e  between 2 . 0  and 1.1 percent  i t  is determined t h a t  an excess
39 Edward L. U l lman,  Michael  F. Dacey,  and Harold Brodsky,  The 
Economic Base o f  American C i t i e s , ( S e a t t l e :  The U n i v e r s i t y  o f  Washington
Press , 1969) '• T-
I tO , , .  , .I b i d . ,  p.  M.
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export  employment o f  0 .9  pe rce n t  o r  2 .1  percent o f  the t o t a l  pop u la t io n
**1e x i s t s .  T h e r e f o r e ,  a g r i c u l t u r e  is s a id  to  be a b a s ic  in d u s t r y .
Since i t s  o r i g i n a l  p u b l i c a t i o n  t h i s  techn ique  has been c r i t i c i z e d ,
perhaps more than any o th e r  i n d i r e c t  measurement te ch n iq u e .  Several
arguments have been advanced a g a i n s t  i t  and a th o u g h t fu l  a t t a c k  was made
by Richard T .  P r a t t  in h is  1965 a r t i c l e  t i t l e d ,  "An A ppra isa l  o f  the
42Minimum Requirements T echn ique ."  P r a t t  c r i t i c i z e d  the techn ique  on 
several  p o in ts  and then o f f e r e d  h is  own a l t e r n a t i v e .
P r a t t  contends t h a t  the  MR techn ique  is  minimum o r i e n t e d  w h i le  
the LQ method is  average o r i e n t e d .  He s t a t e s  t h a t  the MR approach makes 
the assumption t h a t  a l l  c i t i e s  o f  l i k e  s i z e  have l i k e  spending p a t te r n s  
and t h a t  none import .  P r a t t  a ls o  t h e o r i z e s  t h a t  the degree o f  d is a g ­
g r e g a t io n ,  in terms o f  Standard I n d u s t r i a l  C l a s s i f i c a t i o n ,  ( S . I . C . )  codes,  
can a f f e c t  the accuracy o f  the  LQ or  the MR methods making i t  p o s s ib le  
to  produce va ry in g  r e s u l t s .  P r a t t  is  o f  the o p in io n  t h a t  f i n e  d is a g ­
g re g at io n  o f  an a r e a ' s  economic a c t i v i t y  can o n ly  improve the  r e s u l t s  
gained from Locat ion  Q uot ien ts  w h i l e  a t  the  same t ime being o n ly  margin­
a l l y  b e n e f i c i a l  to  the Minimum Requirements procedure .  In essence,  he 
s ta te s  t h a t < " . . .d is a g g r e g a t io n  w i l l  increase  bas ic  workers ;  aggregat ion
Zj3
w i l l  decrease bas ic  w o rk e rs , "  meaning t h a t  q u a n t i f y i n g  the  dependency 
o f  a reg ion  on a basic  economy is  r e l a t e d  to how the  b a s ic  in d u s t ry  is  
d e f in e d .
Edward L. Ul lman and Michael  F. Dacey, "Minimum Requirements  
Approach," in The Economic Base o f  American C i t i e s , p. 101.
42 .
Richard T. P r a t t ,  "An A p p ra is a l  o f  the Minimum Requirements  
Techn ique ,"  Economic Geography 44 ( A p r i l  1968):  117-124.
3 1 bi  d . ,  p.  123.
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His a l t e r n a t i v e ,  the maximum re q u i re m e n ts ,  is based on the  
assumption t h a t  the  c i t y  producing the  l e a s t  amount o f  any good f a l l s  
short  o f  th e  lead ing  c i t y  in t h a t  c a teg o ry ;  t h e r e f o r e ,  must import  
goods- Based upon t h i s  hypothesis  he c la ims i t  is p o s s ib le  to  compute 
the number o f  employees necessary to  support  these  importe rs  and express  
t h i s  as a b a s e -s e r v ic e  r a t i o .
O ther  o b je c t io n s  to  the  MR technique  have a ls o  been ra is e d .
Two noted o b je c t io n s  a re :  is i t  p o s s ib le  to  f i n d  a s u f f i c i e n t  number
o f  s i m i l a r  c i t i e s  in terms o f  i n d u s t r i e s ,  p o p u l a t i o n ,  l o c a t i o n ,  e t c . ,  
to  e s t a b l i s h  r e a l i s t i c  minimums; and where is th e  benchmark c u t - o f f  
placed? Should i t  be a t  the lowest c i t y ,  the  f o u r t h ,  o r  f i f t h  c i t y  
from the bottom? C e r t a i n l y  the benchmark l e v e l  o f  economic a c t i v i t y  
can a f f e c t  the outcome o f  the MR c a l c u l a t i o n s .
Edward L. Ullman defends the  Minimum Requirements technique on 
the grounds t h a t  the  averages o f  the  Locat ion  Q u o t ie n t  system a re  less  
a cc u ra te  than the  minimum because the l a t t e r  f a i l s  to  d is c e rn  the more 
e f f i c i e n t  c i t i e s  from less p ro d u c t iv e  ones.  He f u r t h e r  argues t h a t  the  
MR procedure does c o r r e c t  f o r  c i t y  s i z e  and th e reb y  on ly  compares, c i t i e s  
o f  l i k e  s i z e  because the d i f f e r e n c e s  between s i m i l a r  c i t i e s  a re  probably  
minor .  In comparison, Ul lman s t a t e s  the r e s u l t s  achieved w i th  the MR 
method a r e  remarkab ly  s i m i l a r  to  those done by o t h e r  s tud ies  employing  
a l t e r n a t e  methods.
Other  Works
Se-Hark  Park ,  in an a n a ly s is  o f  S t .  L o u is ,  emphasized the need 
fo r  making a c c u ra te  and c o r r e c t  i d e n t i f i c a t i o n  o f  base,  export  and 
import f a c t o r s  and urged t h a t  an element  o f  common sense be used when
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method or  the economic base method. Th is  holds t ru e  p ro v id in g  both
4 5
procedures a re  approached w i th  s i m i l a r  assumptions.
Throughout the p e r io d ,  1960 - 1969 , th e  newly r e f i n e d  methods o f  
economic base a n a ly s is  and i n p u t - o u t p u t  s tu d ie s  were te s te d  in many 
la rg e  c i t i e s ;  p r i m a r i l y  to  develop a method o f  p r e d i c t i n g  f u t u r e  l e v e l s  
o f  economic a c t i v i t y  and to deve lop re g io n a l  and loca l  m u l t i p l i e r s .  
S p e c i f i c  areas o f  c o n c e n t ra t io n  w i t h i n  t h i s  per io d  were along the l in e s  
o f  b a s e -s e rv ic e  model development,  Minimum Requirements te c h n iq u e ,  
general  m u l t i p l i e r  th e o ry ,  the r o l e  o f  exogenous s t imulus  to  a re g io n ,  
and the development o f  s p e c i f i c  m u l t i p l i e r s  on a c i t y  and re g io na l  bas is .
The Late  Per iod  (1970 to  the  p resent )
Previous research ers ,  w i t h  the  exce p t io n  o f  T ie bout  and P fo u ts ,  
had i m p l i c i t l y  assumed t h a t  urban growth was d i r e c t l y  r e l a t e d  to  bas ic  
employment. In 1970,  Moody and P u f f e r  p resented  an argument t h a t  t h i s  
may not a c t u a l l y  be the case,  f o r  they  contend t h a t  a l l  too f r e q u e n t l y  
economic base analyses have been s h o r t  run o r i e n t e d .  In a c t u a l i t y  the  
a n a ly s t  should con s id e r  both the s h o r t  and long run e f f e c t s  o f  changes 
in bas ic  employment f o r  i t  is e n t i r e l y  p o s s ib le  th a t  urban growth may 
be i n h i b i t e d  by changes in b a s ic  i n d u s t r i e s .  To p ro p e r ly  c o r r e c t  f o r  
t h i s ,  t h e i r  adjustment model sought to  in c o rp o ra t e  both a s h o r t  run and 
long run m u l t i p l i e r  component. Using data  from San Diego, these  values  
were computed to  be 1 .2  and 5 .^ 5 ,  s h o r t  and long run r e s p e c t i v e l y .  The 
im p l ic a t io n  was t h a t  over  a decade the  response o f  t o t a l  employment
Zf5
R. Bruce B i l l i n g s ,  "The Mathemat ica l  I d e n t i t y  o f  the M u l t i p l i e r s  
Derived from the  Economic Base Model and the  Inpu t -Outpu t  M ode l ,"  Journal  
o f  Regional Science 9 (December 19&9): **71-^73,  and Daniel  H. G a rn ic k ,
" D i f f e r e n t i a l  Regional M u l t i p l i e r  M ode ls ,"  Journal  o f  Regional  Science 10 
(A p r i l  1970):  35-*»7.
to  changes in b a s ic  employment would be in an amount equal to  the g r e a t e r
46va lue  w h i l e  over  a year  o r  so i t  would be equal  to  the s m a l le r  one.
The p o l i c y  i m p l ic a t io n s  from t h i s  type o f  in fo rm a t io n  a re  q u i t e  e v i d e n t .
Regional M u l t i p l i e r s
Using A r izo n a  as the  region o f  s tu d y ,  B i l l i n g s  compares the
employment and income m u l t i p l i e r s  d e r iv e d  from in p u t - o u tp u t  and economic
base s tu d ie s .  He w r i t e s  t h a t  the  in p u t - o u tp u t  model c o n s i s t e n t l y  de r iv e d
la r g e r  m u l t i p l i e r s  but when compared w i th  economic base values they a re
47
not p a r t i c u l a r l y  f a r  a p a r t  as seen below in Tab le  1.
TABLE I
RESULTS: ECONOMIC BASE MODEL AND INPUT-OUTPUT MODEL
Category 1ncome Employment
To ta l  f o r  S ta te $ 4 , 0 7 8 ,0 0 0 ,0 0 0 519 ,56 6
Defense r e la t e d  f i n a l  demands 3 1 8 ,6 3 3 ,0 0 0 53 ,493
To ta l  defense impact e s t im a te
Input -Outpu t  Model 78 0 ,2 6 5 ,0 0 0 120,111
Economic Base Model 72 9 ,6 6 9 ,5 7 0 114,639
Aggregate m u l t i p l i e r s
Input -Output 2 .4 4 2 .2 4
Economic Base 2 .2 9 2 .1 4
SOURCE: R. Bruce B i l l i n g s ,  "Regional  Defense lmpact- -A  Case Study
Comparison o f  Measurement Te chn ique s ,"  Journal  o f  Regional  Science 10 
(August 1970):  211.
Harold T .  Moody and Frank W. P u f f e r ,  "The Em pir ica l  V e r i f i c a t i o n  
o f  the Urban Base M u l t i p l i e r :  T r a d i t i o n a l  and Adjustment Process M o d e ls ,"
Land Economics 46 (February  1970):  91~98.
Z»7
R. Bruce B i l l i n g s ,  "Regional  Defense lmpact- -A Case Study Com­
par ison o f  Measurement Techn ique s ,"  Journal  o f  Regional Science 10 (August  
1970):  199-216 .
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B i l l i n g s '  p r imary  data  came from a d i r e c t  mail  survey o f  f i rm s  which  
had rece ived  defense r e l a t e d  c o n t r a c t s .  A d d i t io n a l  in fo rm a t io n  was 
taken from pub l ished  f e d e r a l  and s t a t e  government s t a t i s t i c s .  From 
these he learned t h a t  m i l i t a r y  r e l a t e d  spending is  o f t e n  d i f f i c u l t  to  
measure because o f  s ubco ntrac t ing  and the  long de lay  t ime between the  
awarding da te  and the a c tu a l  s t a r t i n g  d a te  o f  a p r o j e c t .  F u r t h e r ,  he 
s ta te s  t h a t  the m a j o r i t y  o f  defense impact f a l l s  in the  form o f  induced  
spending.  Communities supply schools and s e rv ic e s  w h i l e  u t i l i t i e s  p ro ­
v id e  power to  subco ntrac tors  o f  m i l i t a r y  p r o j e c t s .  T r a n s p o r t a t io n  f i rm s  
a ls o  b e n e f i t  from m i l i t a r y  sh ip p in g .  Long range p o l i c y  i m p l ic a t io n s  f o r  
communities located  a d ja c e n t  to  m i l i t a r y  i n s t a l l a t i o n s  a re  c l e a r l y  
enhanced by t h i s  type  o f  in fo rm a t io n .
D i f f e r e n t i a l  M u l t i p l i e r s  and I n s t i t u t i o n s  
H e r e t o f o r e  many o f  the works p e r t a i n i n g  to  economic base s tu d ie s  
have concentra ted  on de te rm in ing  e i t h e r  a s in g le  composite m u l t i p l i e r  or  
one capable  o f  being a p p l ie d  to  a reg ion  as a whole.  Wilson and Raymond 
cha l lenge  t h i s  concept on the grounds t h a t  such an approach tends to  
average out  a p p l i c a b l e  m u l t i p l i e r s .  A more a ccu ra te  approach would be 
to  s p e c i f y  m u l t i p l i e r s  p e c u l i a r  to  each s p e c i f i c  in d u s t ry  o r  l a r g e  i n s t i ­
t u t i o n .  M o d i fy ing  the  sa les  to  employees r a t i o ,  o r i g i n a l l y  discussed in 
Andrews, they were ab le  to  demonstrate t h a t  a la rg e  u n i v e r s i t y  a c t u a l l y  
has an employment m u l t i p l i e r  o f  1 .0 9 .  The p a r t i c u l a r  method employed
was to  d e r i v e ,  based upon spending surveys o f  the u n i v e r s i t y  p o p u la t io n ,
1*8J.  Holton Wilson and Richard Raymond, "The Economic Impact o f  
the U n i v e r s i t y  on the Local Community," r e p r in t e d  from The Annals o f  
Regional Science 7 (December 1973):  130-11*2.
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how v ar io u s  income groups and the  u n i v e r s i t y  as a whole spent t h e i r  
d o l l a r s  in the  lo c a l  a re a .  These e x p e n d i tu re  p a t te r n s  were then con­
v er ted  i n t o  employee e q u iv a le n t s  to  a r r i v e  a t  the  t o t a l  number o f  
employees o u t s id e  the u n i v e r s i t y  who were in f a c t  supported by the  
spending o f  the sch o o l 's  p o p u la t io n .
Such a low m u l t i p l i e r  is  accounted f o r  by the n a tu re  o f  the  
leakages.  Since most r e t a i l  purchases by the s tudents  a re  f o r  f in is h e d  
goods, the community a c t u a l l y  adds v e ry  l i t t l e  and is  in a sense an 
im p o r te r .  In a d d i t i o n ,  a g r e a t  deal  o f  the income o f  the  students  is
k9spent w i t h i n  the  u n i v e r s i t y  f o r  t u i t i o n ,  expenses,  and room and board.
Note the s i m i l a r i t y  between t h i s  s i t u a t i o n  and t h a t  o f  the  A i r  Base 
addressed by Weiss and Gooding.  Both a re  d e f in e d  as high leakage  
economies, s e l f  support ing  in some goods and s e r v i c e s ,  import ing  o thers  
from the loca l  economy, and r e l y i n g  upon e x t e r n a l  sources ( s t a t e  and 
fe d e r a l  governments) to  supply d o l l a r s  and o th e r  goods.
The U n i v e r s i t y  o f  T u ls a  was th e  su b jec t  o f  " Impact Ana lys is  and 
M u l t i p l i e r  S p e c i f i c a t i o n , "  a l s o  by Wi lson .  In t h i s  a r t i c l e  he re f in e s  
the  th re e  m u l t i p l i e r  model o f  Weiss and Gooding to  s t r e s s  t h a t  i n s t i t u ­
t io n s  may a c t u a l l y  have th re e  m u l t i p l i e r s .  The th r e e  a r e :  l )  r e la t e d
to  the spending o f  the i n s t i t u t i o n ,  2) the p o r t io n  o f  consumption d o l l a r s  
which remain l o c a l l y ,  and 3) an i n t e g r a t i o n  o f  the  two. The l a t t e r ,  he 
contends, may be the  most a p p r o p r i a t e  because i t  in c o rp o ra tes  a means to  
account f o r  successive rounds o f  community spending.  A c c o r d in g ly ,  a
k9 S i m i l a r  conclusions were reached by S. D. Messer in a study o f  
The U n i v e r s i t y  o f  C onne c t icu t .  Stephen D. Messer,  Market Ana lys is  fo r  
the  S i n g l e - I n d u s t r y  Community: An I l l u s t r a t i v e  Study o f  a U n i v e r s i t y  
Town, Real E s t a t e  Reports:  No. 6 , U n i v e r s i t y  o f  C o n n e c t ic u t ,  S t o r r s ,
C o n n e c t ic u t ,  A p r i l ,  1969 .
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community should be cau t io u s  when d ec id ing  upon a m u l t i p l i e r  because
erroneous conclusions  may be reached unless a more moderate va lue  is
-i 50 used.
Floyd and Robertson in "The Impact o f  Federa l  Government Expendi­
tu res  on the Coastal  P la in s  Economy," presented the th e s is  t h a t  a v igorous  
reg ional  economy can o f f s e t  employment d e c l in e s  a t  defense i n s t a l l a t i o n s  
p r i m a r i l y  because a strong c i v i l i a n  employment r a t e  l a r g e l y  negates the  
dependence o f  the community upon m i l i t a r y  r e l a t e d  employment. Measuring  
t h i s  hypothesis  ag a in s t  reduct ions  a t  m i l i t a r y  i n s t a l l a t i o n s  in North  and 
South C a ro l in a  and Georg ia ,  they concluded t h a t  the d e c l in e  in c i v i l i a n  
employment r e s u l t i n g  from reduct io ns  a t  a r e g io n 's  pr imary  defense e s ta b ­
l ishment vary  from 2 .0  to  19 pe rc e n t .  Whi le  not a c t u a l l y  s p e c i f y in g  a 
p a r t i c u l a r  model f o r  m u l t i p l i e r  development or  a s p e c i f i c  m u l t i p l i e r ,  
the authors  present  ev idence  which supports  e a r l i e r  economic base s t u d ie s .  
S p e c i f i c a l l y ,  t h a t  the t o t a l  impact o f  a m i l i t a r y  u n i t  is a f u n c t i o n  o f  
the s i z e  o f  the u n i t ,  the s i z e  o f  the loca l  economy, and to  a c e r t a i n  
e x t e n t ,  the type o f  e s t a b l is h m e n t .  ( A i r  bases may have a d i f f e r e n t  
impact than do supply f a c i l i t i e s  or  Army b a s e s . )
M i l i t a r y  Re la ted  M u l t i p l i e r s
An economic impact study which is d i r e c t l y  p e r t i n e n t  to t h i s  
study o f  Malmstrom A i r  Force Base was pub l ished  in the Spring o f  197** 
by J.  Whitney Hanks. I t  dea ls  w i th  the impact o f  H i l l  A i r  Force Base
"^J.  Holton W i lson ,  " Impact Ana lys is  and M u l t i p l i e r  S p e c i f i c a ­
t i o n , "  Growth and Change 8 (J u ly  1977):  **2-^6.
51 Charles  F. Floyd and T e r ry  D. Robertson, "The Impact o f  M i l i t a r y  
Force Reductions on the Coastal  P la in s  R eg ion ,"  Growth and Change 6 ( A p r i l  
1975):  3 -8 .
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on Utah 's  economy. In i t  he a p p l ie d  the  te c h n ic a l  c o e f f i c i e n t s  from
the  Utah S ta te  Input -Output  model t o  H i l l  A i r  Force Base and the S ta te
to a r r i v e  a t  h is  m u l t i p l i e r  v a l u e s . ^  Using d a ta  ob ta ined  from the
Federal  Government, s t a t e  u n i t s ,  and the  A i r  Base C o m p t ro l l e r ,  Hanks
compared th re e  f a c t o r s .  These were th e  t o t a l  base d e r iv e d  income, base
r e la te d  e x p e n d i tu re s ,  and base r e l a t e d  employment changes r e l a t i v e  to
t o t a l  p o p u la t io n  changes.  Income e x p e n d i tu re  m u l t i p l i e r s  der ived from
53t h is  method a re  seen below. J
Year M u l t  i p l i e r
1969 1 .33
1970 1.36
1971 1 .38
1972 1.36
1973 1 .3 *
197*» 1 .32 (es t im a te d )
In fo rm at ion  presented in  e a r l i e r  works br ings the quest ion  to  
mind of  whether o r  not the S t a t e  o f  Utah is not too la rge  an area  in 
which to  measure the  impact o f  such an i n s t a l l a t i o n .  C ontras t  t h i s  to  
Weiss and Gooding's work in Portsmouth; o r  T i e b o u t ,  H i ldebrand and Mace,  
and Terner  who d e l im i t e d  t h e i r  regions to areas the s i z e  o f  Los Angeles,  
S t .  Louis and Ayers ,  Massachusetts .  Perhaps,  had Mr.  Hanks confined h is  
study area  to  the  Standard M e t r o p o l i t a n  S t a t i s t i c a l  Area surrounding H i l l  
A ir  Force Base, a d i f f e r e n t  incom e-expenditure  m u l t i p l i e r  would have been 
der iv e d .
One s tudent o f  the  economics and the economic impact o f  defense  
r e la te d  spending w i t h i n  a reg ion  is Roger Bol ton .  Throughout his work
. Whitney Hanks, H i l l  A i r  Force Base Impact on U ta h 's  Economy, 
Bureau of  Economic and Business Research,  U n i v e r s i t y  o f  Utah .  S pr ing ,  
197A.
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the theme o f  the usefulness t h a t  defense spending can p lay  in the d e v e l ­
opment o f  a r e g io n 's  o v e r a l l  economic h e a l t h  and w e l l  being p r e v a i l s .  
B o l to n 's  main th e s is  is t h a t  defense spending,  in the form o f  l i m i t e d  
c o n t r a c t s ,  can be used as the  nucleus f o r  f u r t h e r  i n d u s t r i a l  deve lop ­
ment in an area  where labor  is underemployed or not employed a t  a l l .  
Thus, subs id ized  employment may be a workable  a l t e r n a t i v e  f o r  re g io na l  
planners because i t  would lower unemployment,  r a is e  income and ta x
revenues,  and lower w e l f a r e  c o s ts .  He adds a few p r e c a u t io n s ,  however,  
5bto  t h i s  approach.
As o th e r  ana lys ts  have concluded,  Bol ton cau t io ns  t h a t  m i l i t a r y  
co n t ra c ts  and personal spending have a somewhat d i f f u s e  impact due to  
s u b c o n t ra c t in g ,  t ime lags,  and spending p a t te rn s  which v a s t l y  d i f f e r  
from t h e i r  c i v i l i a n  c o u n t e r p a r t s . Caution must be e x e rc is e d  by the  
reg iona l  p la nner  when c o n s ider ing  the  o v e r a l l  dependence o f  an area  
upon defense spending.  Desp i te  the d i f f e r e n t  spending h a b i t s ,  the  
m u l t i p l i e r  o f  the p a r t i c u l a r  i n s t i t u t i o n  is perhaps the most impor­
ta n t  economic f a c t o r  to cons ider  (because i t  in d ic a te s  the  amount o f  
leakages) in these s i t u a t i o n s ,  but no doubt p o l i t i c a l  c o n s id e ra t io n s
a ls o  p la y  an important r o le  in a l l  d e c is io n s  p e r t a i n i n g  to  m i l i t a r y  
55spend ing.
To summarize the knowledge p e r t a i n i n g  to  the i n s t i t u t i o n a l  
economic impact o f  t h i s  e r a ,  we might begin by saying t h a t  economic
5b Roger E. Bol ton ,  "Defense Spending and P o l i c i e s  f o r  Labor-  
Surplus A r e a s , "  in Essays in Regional  Economics ed. John F. Kain and 
John R. Meyer,  (Cambridge,  Mass.:  Harvard U n i v e r s i t y  Press,  1971):
137- 160 .
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base a n a ly s is  has grown from a method o f  q u a n t i f y i n g  the  resources o f  
a region to a to o l  capable  o f  p r e d i c t i n g  the  r e s u l t  o f  changes in the  
local  economy caused by exogenous a c t i v i t i e s  o u ts id e  the  area  under 
d is cu s s io n .  We know t h a t  the  s i z e  o f  the c i t y  and th e  type o f  basic  
or support ing a c t i v i t y  l a r g e l y  in f lu e n c e  the na ture  o f  the m u l t i p l i e r  
or the d r i v i n g  f o r c e  behind the growth o f  an a re a .  The m u l t i p l i e r s  f o r  
any two areas  w i l l  d i f f e r  depending upon the  a b i l i t y  o f  the community 
to prov ide  f o r  i t s e l f ,  the  spending h a b i ts  o f  the r e s i d e n t s ,  and i t s  
economic r e l a t i o n s h i p  w i t h  th e  surrounding communit ies.  Research has 
demonstrated t h a t  s p e c i f i c  types o f  a c t i v i t i e s  have unique m u l t i p l i e r s  
which tend to  v ary  over the long term and are  composed o f  two components: 
employment and the  income f u n c t io n s .  Throughout the years  these have 
o f t e n  been used in te rc h a n g e a b ly ;  however,  a more c o r r e c t  m u l t i p l i e r  
would be the aggregate  o r  community base type .  I t  is  understandable  
why these have been interchanged so f r e q u e n t l y .  The more exports  the  
c i t y  has the more i t s  gross income increases r e s u l t i n g  in more employ­
ment in the  b a s ic  a c t i v i t y .  A l t e r n a t i v e l y ,  i f  th e  c i t y ,  in response to  
increases in e x t e r n a l  demand f o r  i t s  p roducts ,  increases p roduct ion  and 
employment in i t s  bas ic  a c t i v i t y ,  then increases in income would l o g i ­
c a l l y  be expected.
A community's s i z e  and growth r a t e  a re  d i r e c t l y  dependent upon 
i t s  a b i l i t y  to  e x p o r t  some product .  In the case o f  manufactur ing  
endeavors the  amount o f  goods and the raw m a t e r i a l s  used in p roduct ion  
are  e a s i l y  counted and from t h i s  the t o t a l  basic  a c t i v i t y  can be computed.  
Problems a r i s e  when one considers  such e n t e r p r is e s  l i k e  u n i v e r s i t i e s  and 
m i l i t a r y  i n s t a l l a t i o n s .  Questions o f  measuring the amount o f  "p ro d u c t io n "
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from these i n s t i t u t i o n s  to a l l o c a t e  to  the  support ing  element  o f  local  
employment a r e  d i f f i c u l t  to  address and answer.
We a re  a ls o  aware t h a t  th e  m u l t i p l i e r  concept is  d e f in e d  in many 
d i f f e r e n t  manners but a l l  ve rs ions  c o n c e n t r a te  on the leakages from the  
income w i t h i n  the  c i t y .  Community m u l t i p l i e r s  can lo o s e ly  be d e s c r ib e d ,  
f o r  a small  re g io n a l  economy, as the  " . . . r e c i p r o c a l  o f  the  r a t e  a t  which 
income leaks out o f  the in t e r n a l  c i r c u l a r  f lo w  o f  income and e xpe nd i ­
t u r e s . " ' ^  Otherwise  s ta te d  as 1 /m a rg in a l  p ro p e n s i ty  t o  save.  The 
economic base m u l t i p l i e r  and the  n a t i o n a l  income m u l t i p l i e r ,  which is 
a ls o  s ta te d  as one over  the marg ina l  p ro p e n s i ty  to  save,  a r e  in concept  
e s s e n t i a l l y  e q u i v a l e n t .  Thus, one o f  the most important f a c t o r s  f o r  the  
economic base a n a ly s t  to  c o n c e n t ra te  upon is the  leakages from th e  local  
economy and the degree to  which the  economy is  "open" o r  s u b je c t  to  
successive rounds o f  spending and leakages .
Leakages from an economy a r e  ins t rum enta l  in d e f i n i n g  the a r e a 's  
a b i l i t y  to  s u s t a in  growth.  For as the  c i t y  becomes l a r g e r  i t  becomes 
more and more s e l f - s u f f i c i e n t ,  r e s u l t i n g  from fewer  leakages ,  which in 
tu rn  y ie l d s  a l a r g e r  m u l t i p l i e r .  E m p ir ic a l  research has shown t h a t  
depending upon the  type  o f  s p e c i f i c a t i o n  method used, l a rg e  c i t i e s  
g e n e r a l l y  tend to  have la rg e  m u l t i p l i e r s .  C onv erse ly ,  a small  r u r a l  
economy located  near  a l a r g e r  c i t y  w i l l  tend to  have a s m a l l e r  m u l t i ­
p l i e r  because so many o f  the r e s i d e n t ' s  d o l l a r s  f low  to  the l a r g e r  c i t y  
to  buy goods and s e r v ic e s .  Im p o r ta t io n  o f  these  goods serve  to  d r i v e  
the economy o f  the  l a r g e r  c i t y  w h i l e  the  s m a l l e r  one e i t h e r  m a in ta ins  i t s
rC
W ilb u r  R. Thompson, A P re fa c e  to  Urban Economics, (B a l t im o re :  
The John Hopkins Press f o r  Resources f o r  the F u tu re ,  I n c . ,  1968) :  142.
kk
present  economic le v e l  or  d ie s .  A s i m i l a r  analogy a p p l ie s  to  c i t i e s  
and t h e i r  b a s e -s e r v ic e  i n d u s t r i a l  r e l a t i o n s h i p .
The t h e o r e t i c a l  framework presented in these  pages covers a 
period o f  some f o r t y  years o f  re g io n a l  economics and m u l t i p l i e r  d e r i v a ­
t i o n .  I t  is  by no means e xh au s t ive  but is adequate to meet the  needs o f  
our i n v e s t i g a t i o n .  Th is  background m a t e r i a l  w i l l  be drawn upon in the  
development o f  an economic impact model.  Our a t t e n t i o n  w i l l  now be 
d i re c te d  toward t h a t  end.
CHAPTER I I I
MODEL DEVELOPMENT
Frameworks
We have now seen the  development o f  impact a n a ly s is  from i t s
infancy as a t h e o r e t i c a l  too l  to  i t s  use in a c tu a l  s i t u a t i o n s .  Recur­
r in g  throughout the years  has been the  acknowledgement t h a t  c i t i e s  grow 
p a r t i a l l y  as a r e s u l t  o f  n a t u r a l  resource endowments and p a r t i a l l y  
because o f  e x t e r n a l  autonomous demand f o r  products  o r  s e r v ic e s .  In t e r n a l  
growth o f  communities is a n a t u r a l  b y -p roduc t  o f  exogenous fo rce s  and has 
been the s ub jec t  o f  many d i f f e r e n t  models and approaches.  Some o f  these  
a n a l y t i c a l  frameworks have been mentioned p r e v io u s ly  but to p rov ide  a 
summary o f  impor tant  ones we r e f e r  to  Werner H i r s c h ' s  Urban Economic 
A n a l y s i s .
vantages to  the re s e a rch e r  o f  each o f  th e s e .  Of those in h is  schematic  
(reproduced here)  we a re  most concerned w i t h  the e xp o r t -b a se  p r e s e n t a t i o n .
Hirsch prov ides  a thorough a p p r a is a l  o f  the advantages and d is a d -
Framework
Perspect ive T h e o r e t i c a l  Base S t a t i s t i c a l - B a s e
Externa l  
In te r n a l
Export-Base
Resource-Base
A1 lo c a t i o n
E x t r a p o l a t i o n
Mixed Input -O utpu t
Income-Expenditure  S h i f t  and Shares
Werner Z.  H i r s c h ,  Urban Economic A n a l y s i s , (New York: McGraw-
H i l l  Book Company, 1973) :  180.
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S u f f i c e  i t  to  say t h a t  each o f  the remaining methods r e s t  on 
f i r m  t h e o r e t i c a l  foundat ions  and seek to  a n a ly ze  the urban o r  reg ional  
economy from a unique p e r s p e c t iv e .  Because l i t t l e  has been publ ished  
to i n d ic a t e  c l e a r  s u p e r i o r i t y  o f  one method over  o t h e r s ,  a n a ly s ts  a re
f r e e  to use the method they fe e l  to  be most a p p r o p r i a t e .  For our  study
o f  Malmstrom A i r  Force Base, the e x p o r t  base approach is best because 
o f  the c le a r  dependence o f  the community on the Base f o r  economic 
s u r v i v a l .
What,  then ,  is the e xac t  p e r s p e c t i v e  o f  the e xp o r t  base theory?
H irsch descr ibes  i t  in t h i s  manner:
In the  e xp o r t -b a se  framework, the  c i t y  is seen as i f  i t  were
a f i r m  responding to  a v a r i e t y  o f  market  f o r c e s ,  in co m p et i t io n
w i t h  o t h e r  c i t i e s .  Thus,  the e x p o r t -b a s e  framework perce ives  
local  growth,  d e c l i n e ,  and s h o r t - t e r m  i n s t a b i 1 i t y  as being  
fue led  p r i m a r i l y  by what happens to  the c i t y ' s  exp o r t  markets .
As these markets change, they i n f lu e n c e  l e v e ls  o f  a c t i v i t y  and 
indus try  mix in the c i t y ,  b r in g in g  about changes in loca l  markets ,  
l abor  supp ly ,  investment,  p u b l i c  s e rv ic e s  and so f o r t h ;  a l l  o f  
which,  in t u r n ,  a f f e c t  the c i t y ' s  comparative  advantage and 
t h e r e f o r e  i t s  a b i l i t y  to  s e l l  in e x p o r t  markets .^
W i th in  exp o r t -b a se  methodology the  resea rcher  can use any one 
o f  th re e  methods to  determine e x p o r t  and base employment and in d u s t ry  or  
community m u l t i p l i e r s .  These a re  the  Locat ion  Q u o t ie n t ,  Minimum Require  
ments,  and L in k in g .  The i n d u s t r i a l  m u l t i p i i e r  is g e n e r a l l y  r e f e r r e d  to  
as the employment m u l t i p l i e r  and r e f l e c t s  the  amount t o t a l  employment 
w i l l  change based upon changes in b a s ic  employment. The l a t t e r ,  the  
community o r  economic base m u l t i p l i e r ,  is a measure o f  the a b i l i t y  o f  
incomes in an area to change in response to  changes in e x t e r n a l  or  
exogenous f a c t o r s .  This f i g u r e  is a f u n c t io n  o f  " . . . t h e  p ro p e n s i ty  to
2 1 b i d  . ,  p .  18*».
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consume and the complement o f  the p ropens i ty  to  i m p o r t . "  In t h i s  
sense the income m u l t i p l i e r  is  a Keynesian m u l t i p l i e r  which s u b s t i t u t e s  
the income earned from e xp o r ts  f o r  the d o l l a r s  r e a l i z e d  as a r e s u l t  o f  
e x t e rn a l  investments .
The economic o r  income m u l t i p l i e r  a ss o c ia te d  w i t h  a basic  u n i t  
has been the s u b je c t  o f  many i n v e s t i g a t i o n s .  Two o f  the  most common 
types o f  a c t i v i t i e s  examined have been m i l i t a r y  i n s t a l l a t i o n s  and u n i ­
v e r s i t i e s .  Before  we develop a model o f  Malmstrom A i r  Force Base (MAFB) 
an examinat ion  o f  how o th e r  u n i v e r s i t i e s  and mi 1 i t a r y  f a c i l i t i e s  have 
been descr ibed would be u s e f u l .  Four d i f f e r e n t  express ions  o r  models 
o f  community economic impact w i l l  be d iscussed. They a r e  the products  
o f  Messer,  T e r n e r ,  Weiss and Gooding, and Wilson and Raymond.
A S in g le  Industry  Town
Stephen D. Messer,  in a Market A n a lys is  f o r  the  S i n g le - I n d u s t r y
Communi t y , observes t h a t  in examining a s in g le  in d u s t r y  town the so le
export  in d u s try  must f i r s t  be descr ibed .  In h is  d e s c r i p t i o n  o f  the
U n i v e r s i t y  o f  C o n n e c t icu t ,  he d iv id e s  the  o v e r a l l  economic impact o f
the U n i v e r s i t y  in to  d i r e c t  and i n d i r e c t  impact. D i r e c t  impact would be
the increased need f o r  books,  rooms, f a c u l t y ,  and s t a f f ,  e t c . ,  as a
r e s u l t  o f  growing e n r o l lm e n ts .  I n d i r e c t  impact would be the long run
demand f o r  b u i l d i n g s ,  lo c a l  housing,  and lo c a l  s e rv ic e s  due to the
i n f l u x  o f  s tu d e n ts .  R e f e r r in g  to the U n i v e r s i t y  p o p u la t io n  he w r i t e s :
. . . s t u d e n t s ,  the l a r g e s t  segment o f  t h i s  p o p u la t io n ,  g e n e r a l l y  
do not r e ly  upon the  u n i v e r s i t y  f o r  t h e i r  income; r a t h e r ,  they  
represent  a segment o f  the 'e x p o r t '  demand f o r  lo c a l  goods and '
^ I b i d . ,  p.  190.
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s erv ices  to the  e x t e n t  t h a t  the  money they spend l o c a l l y  f o r  
ed u ca t io n ,  subsis tence  and e n te r ta in m e n t  comes from o u ts id e  
the market a r e a 3
The impact o f  a u n i v e r s i t y  must not be viewed s o l e l y  from the  
p e rs p e c t ive  o f  drawing from the  community. Often human c a p i t a l  in the  
form o f  p a r t - t i m e  labor  o r  c h a r i t a b l e  c o n t r ib u t io n s  is t r a n s f e r r e d  to  
the c i t y .  By the same token were the  u n i v e r s i t y  to  a c t  complete ly  
independent o f  the town by supp ly ing  i t s  own housing and s e r v ic e  needs 
i t s  impact would be a l t o g e t h e r  d i f f e r e n t  than i f  i t  were t o t a l l y  depend­
ent upon the  town. A d d i t i o n a l l y ,  the u n i v e r s i t y  employs p ro fessors  and 
a d m in is t r a t o r s  who may have spending c h a r a c t e r i s t i c s  v a s t l y  d i f f e r e n t  
from the loca l  community. Coupl ing t h i s  w i t h  g e n e r a l l y  low incomes 
t y p i c a l l y  a ssoc ia ted  w i t h  s tudents  one can t h e o r i z e  t h a t  the income 
m u l t i p l i e r  assoc iated  w i t h  a u n i v e r s i t y  is l o w . E m p i r i c a l  i n v e s t i g a ­
t io n  o f  t h i s  issue supports t h i s  hypothesis  in most cases.  Combining 
a l l  s ep a ra te  a c t i v i t i e s ,  be they purchasing o r  spending,  in to  a compre­
hensive model was done g r a p h i c a l l y  by Messer. F ig u re  1 is h is  d e s c r ip ­
t io n  o f  the  r e la t i o n s h i p  between the  U n i v e r s i t y  and S t o r r s ,  C o n n e c t icu t .
Despite  the apparent s i m p l i c i t y  o f  t h i s  model i t  does convey the  
f e e l i n g  t h a t  t h i s  p a r t i c u l a r  u n i v e r s i t y  community, as a w hole ,  is  invo lved  
in the c i t y ' s  economic l i f e  through d i r e c t  p r i v a t e ,  p u b l i c ,  and u n i v e r s i t y  
purchases.  A po in t  where t h i s  p a r t i c u l a r  schematic is d e f i c i e n t  is th a t
if
Messer, Market A n a ly s is  f o r  S i n g le - I n d u s t r y  Community, p.  4 l .
**At lea s t  one case o f  a high u n i v e r s i t y  m u l t i p l i e r  has been re ­
p o r ted .  Danny B e l l i n g e r  used a m u l t i p l i e r  o f  4 .3 5  in a study o f  the  
U n i v e r s i t y  o f  Alabama a t  Tusca loosa,  Alabama. Danny B e l l i n g e r ,  "The 
Income and Employment Impact o f  the U n i v e r s i t y  o f  Alabama on Tuscaloosa  
County,"  Alabama Business, 15 June 1975,  pp. 106, quoted in f o o t n o te  1 
to J .  Ho lton Wi lson,  " Impact A n a ly s is  and M u l t i p l i e r  S p e c i f i c a t i o n , "
Growth and Change 8 (J u ly  1977):  46.
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i t  gives  no p e r s p e c t i v e  o f  the  tendency o r  the r a t e  a t  which purchases  
are made. In o th e r  words,  i t  n e i t h e r  prov ides  the  sources o f  income to  
the u n i v e r s i t y  as a whole nor g ives  any i n d i c a t i o n  o f  whether  on campus 
student purchases exceed o f f  campus student  e x p e n d i tu r e s .  A f i n a l  f a u l t  
is th a t  income accru ing  to the  c i t y  v i a  d i r e c t  payments in l i e u  o f  taxes  
is not shown.
Fo r t  Devens
More complex and mathemat ical  models e x i s t  and have been ap p l ie d
to both u n i v e r s i t i e s  and m i l i t a r y  i n s t a l l a t i o n s  a l i k e .  Ian D. Terner
developed a mathemat ical  d e s c r i p t i o n  o f  the  i n t e r a c t i o n  between Fort  
Devens and A y ers ,  Massachusetts.  B r i e f l y ,  he began by d i v i d i n g  the  
economy in t o  the  two segments o f  Local  and Export  as f o l l o w s : ^
Y = L + X
where: Y = th e  t o t a l  economy
L = loca l  or  s e rv ic e  sec tor  
X = exp o r t  o r  bas ic  s e c to r .
Lo c a t io n  q u o t ie n ts  were employed to  d i v i d e  the  town's  popula­
t io n  o f  some 2 ,0 0 0  workers in to  bas ic  and s e r v ic e  s e c t o r s .  A 69 indus­
t r y ,  3 d i g i t  SIC d i v i s i o n  c l a s s i f i c a t i o n  was used. Th is  in fo rm a t ion  
used in a r e g re s s io n  a n a ly s is  y ie ld e d  an employment m u l t i p l i e r  o f  1 .2 .  
I n t e g r a t in g  t h i s  in to  his complete and expanded e q u a t io n  r e s u l te d  in
the f o l lo w in g  model '?
Y = (a+bY) + (Mx ) + (mMW+pMP+Tr+ c ] CW1+c2CW2 ) + (Em+Er) + (Gm+Gr)
6T e r n e r ,  Economic Impact o f  M i l i t a r y  I n s t a l l a t i o n  on Surrounding  
A rea , p. 73.
7 I b i d . , p.  7 2 .
51
where: Y = t o t a l  economy
a = autonomous loca l  economic a c t i v i t y
b = product o f  the margina l  p ro p e n s i ty  o f  local  r e s id e n ts  
to  consume l o c a l l y  m u l t i p l i e d  by the induced economic  
a c t i v i t y  generated  per d o l l a r  o f  loca l  spending.
= manufactur ing  f o r  e x p o r t
m = average  p ro p e n s i ty  o f  the  m i l i t a r y  to  spend l o c a l l y
MW = t o t a l  m i l i t a r y  wages
p = average  p ro p e n s i ty  o f  the  Post to  procure l o c a l l y
MP = t o t a l  m i l i t a r y  procurement
T = t r a d e  exported  to  the  reg ion  and beyond
Cj = average p ro p e n s i ty  o f  c i v i 1 ian workers o f  the F o r t  who 
l i v e  w i t h i n  15 m i les  to  spend l o c a l l y
c2 = average p ro p e n s i ty  o f  c i v i l i a n  workers  o f  the F o r t  who 
l i v e  beyond 15 m i les  to  spend l o c a l l y
CW. = t o t a l  c i v i l i a n  wages o f  Post employees who l i v e  w i t h i n  
15 mi 1es
CW- = t o t a l  c i v i l i a n  wages o f  Post employees who l i v e  beyond 
15 m i les
= out-commuter employment to  the  m i l i t a r y
Er = out-commuter employment to  the reg ion and beyond
= governmental  s e rv ic e s  expor ted  t o  the m i l i t a r y
Gp = governmental  s e rv ic e s  expor ted  to  the region and beyond
C l e a r l y  we can see t h a t  t h i s  model not o n ly  i d e n t i f i e s  the  leakages from
the economy but leads to  a d e s c r i p t i o n  o f  the  m u l t i p l i e r .  T e r n e r  s t a t e s :
. . . t h e  r e c ip r o c a l  o f  1-b  equals  the v a lu e  o f  the m u l t i p l i e r ,  
which,  when m u l t i p l i e d  by a change in e x p o r t s ,  w i l l  y i e l d  
the t o t a l  change in the economy. This  t o t a l  change is com­
posed o f  the o r i g i n a l  change in expor ts  plus induced lo c a l  
act  i v i t y .8
8 l b i d . ,  p.  I k .
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Based upon h is  computed employment m u l t i p l i e r  o f  1 .2  and the  
in c lu s io n  o f  the  leakages in h is  model i t  should be obvious t h a t  t h i s  
p a r t i c u l a r  m i l i t a r y  i n s t a l l a t i o n  may not be a s i g n i f i c a n t  economic u n i t  
in the l i f e  o f  Ayers .  T e rn e r  p o s t u la t e s  t h a t  t h i s  is due to the prox­
im i ty  o f  the town to  Boston, Massachusetts;  the  tendency f o r  m i l i t a r y  
personnel to spend on the base; and th e  degree which the Department o f  
Defense supports the post w i t h  s u p p l ie s  and equipment.  S i m i l a r l y ,  a 
s i g n i f i c a n t  impact o f  the F or t  upon the community o f  Ayers ,  T e rn e r  con­
c ludes ,  l i e s  in the housing and e d uca t ion  s e c to r s ;  housing because the  
post may expand beyond the e x i s t i n g  c a p a b i l i t i e s  o f  the base ,  and schools  
because Federa l  Impact funds l a r g e l y  support  the school system.
Perhaps the  most s i g n i f i c a n t  aspect  o f  h is  study re s ts  upon the  
d e te rm in a t io n  o f  the leakages.  Re ly ing  upon a d i r e c t  mail  q u e s t i o n n a i r e ,  
a comprehensive survey o f  1 ,000  s o l d i e r s  was conducted.  Of t h i s  sample,  
**01 were a c t u a l l y  used to  c a l c u l a t e  spending t r a i t s .  The p o p u la t io n  
surveyed co n s is ted  o f  10,**70 m i l i t a r y  members and another  1 , 900  c i v i l i a n s .  
C i v i l i a n  consumption p r o p e n s i t i e s  were based upon the  spending t r a i t s  o f  
a l l  c i v i l i a n  workers in Massachusetts.  (T h is  may prove to  be a weakness 
o f  h is  method.)  The r e s u l t s  o f  h is  survey led him to draw a p r e l i m i n a r y  
conc lus ion ,  " . . . t h a t  a t y p i c a l  m i l i t a r y  i n s t a l l a t i o n  w i l l  c ap tu re  approx­
im ate ly  35~^0  percent o f  the spending o f  i t s  p e rsonn e l ,  but t h a t  ne ighbor ­
ing communities w i l l  capture  v a ry in g  amounts according to  t h e i r  s i z e  and
q
range o f  commercial f a c i l i t i e s . "
We w i l l  not e la b o r a t e  f u r t h e r  upon h is  r e s u l t s  because they sub­
s t a n t i a t e  the phenomenon t h a t  the spending o f  m i l i t a r y  i n s t a l l a t i o n s ,
9 1 b i d . ,  p.  55-
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under c e r t a i n  c o n d i t io n s ,  tends to  be d i f f u s e  and genera tes  a low m u l t i ­
p l i e r .  Low m u l t i p l i e r  va lues in  and o f  themselves a re  d e c e p t iv e .  Terner
goes on to  say t h a t  437 jobs a r e  e x p o r t  r e l a t e d ,  i . e . ,  dependent upon the
p ost ,  w i t h  another  88 being induced type  p o s i t i o n s  assoc ia ted  w i t h  the  
437* Thus, should the  post c lose  then 525 jo b s  would be l o s t .  An a d d i ­
t io n a l  111 would be l o s t  due to  " s h r in k a g e "  in both loca l  and re g io n a l  
impact, and some 22 more would be l o s t  because o f  the 1 .2  m u l t i p l i e r . ^
In o th e r  words,  f u l l y  one q u a r t e r  ( 658 ) o f  A y e r ' s  working p o p u la t io n  
would lose t h e i r  jobs  due to  the c lo s in g  o f  the  post .  O f f s e t t i n g  t h i s  
would be the  tendency o f  t h i s  e x p o r t  p o p u la t io n  to  seek employment in 
jobs o u ts id e  Ayers w h i le  s t i l l  r e s id in g  w i t h i n  the  community.
One l a s t  comment on T e r n e r ' s  model b e fo re  going on to  the  Weiss 
and Gooding model.  I t  is  s i g n i f i c a n t  to  no te  t h a t  in the f i n a l  model 
Terner  inc luded fa c t o r s  r e l a t i n g  to  the expor ts  o f  the community o f
Ayers in v a r io u s  sec tors  such as m anufactur ing  and reg ional  e x p o r t .
This is s i g n i f i c a n t  because i t  is an a t te m p t  to  d is a g g re g a te  the exp o r t  
base o f  the  community in to  p o r t io n s  d i r e c t l y  dependent upon the  F or t  
and those r e l y i n g  upon o t h e r  bas ic  a c t i v i t i e s .
D i f f e r e n t i a l  Employment M u l t i p l i e r s :  A Case
A d i f f e r e n t  approach to  employment m u l t i p l i e r  s p e c i f i c a t i o n  was 
developed by Weiss and Gooding and y ie l d e d  r e s u l t s  s u r p r i s i n g l y  s i m i l a r  
to  T e r n e r ' s .  The basic  method employed was the  same but where T e rn er  
d isaggregated  the exports  o f  the  community o f  Ayers ,  Weiss and Gooding 
e le c t e d  to  b u i l d  t h e i r  model about th re e  d i f f e r e n t  economic systems.
Other  d i f f e r e n c e s  e x i s t  between t h e i r  s tu d ie s  but the most n o ta b le  is
1 0 1 b i d . ,  p .  107.
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t h a t  Terner  examined a small  r u r a l  town w i t h  a la rg e  m i l i t a r y  i n s t a l l a ­
t i o n  and Weiss s tu d ie d  an area  w i th  t h r e e  r e l a t i v e l y  la rg e  i n s t a l l a t i o n s  
which were a ls o  in p r o x im i t y  to  a major m e t r o p o l i t a n  a r e a . ^
The model found in t h e i r  r e p o r t  is  composed o f  th re e  p a r t s .
Tk 12They a re :
T o ta l  e xp o r t  employment = x^ + x^ +
where: Xj = p r i v a t e  e x p o r t  employment
x2 = c i v i l i a n  employment a t  Portsmouth Naval Shipyard
x ,  = t o t a l  employment ( m i l i t a r y  and c i v i l i a n )  a t  Pease A i r  Force 
Base
Locat ion q u o t ie n ts  and a p r i o r i  d e te r m in a t io n s  were used to  a l l o c a t e
base and s e r v i c e  i n d u s t r i e s .  Benchmark economies employed were the
United S t a t e s ,  New England, and New Hampshire in an e f f o r t  to  a c c u r a t e ly
c l a s s i f y  the importance o f  v ar ious  a c t i v i t i e s  to  the  region under s tudy .
The authors  e s t im a te d  the th r e e  d i f f e r e n t i a l  employmentumul t i -
1 3p l i e r s  from l i n e a r  re gres s ion  o f  t h i s  e q u a t io n .
S = Q, + bj Xj + b2 x 2 + b j  X j
where: S = s e r v ic e  employment
bj = m u l t i p l i e r  c o e f f i c i e n t  e s t im a te d  f o r  each s ec to r  
( b i , b2 »
Q = a constant  
1+b. = t o t a l  employment m u l t i p l i e r
14Actual  m u l t i p l i e r  va lues  were found to  be:
^ S t e v e n  J .  Weiss and Edwin C. Gooding,  E s t im at io n  o f  D i f f e r e n ­
t i a l  Employment M u l t i p l i e r s  in a Small Regional  Economy. Research Report 
to  the Federal  Reserve Bank o f  Boston, No. 37^ (November 1966: 16-19-
1 2 1b i d . ,  p .  2 9 . 1 3 1b i d . ,  pp.  2 8 - 3 3 - 1^ I b i d . ,  p .  3 7 -
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Export  Employment Category  Mult  i p i i e r
X j : P r i v a t e  Export  Employment = 1 .8
x„ :  C i v i l i a n  Employment a t  Portsmouth k„ = 1 .6
Naval  Shipyard
x^: Employment a t  Pease A i r  Force Base ^3 =
(A l l  data  used in  these computat ions came from secondary sources such 
as s t a t e  and f e d e r a l  government employment s t a t i s t i c s . )
Several  conclus ions were drawn from these computations .  Namely 
t h a t  p r i v a t e  e x p o r t  employment has a h ig h e r  employment m u l t i p l i e r  because 
o f  the tendency o f  the  p r i v a t e  c i t i z e n s  to  purchase goods and serv ic e s  
from the  r e t a i l  o u t l e t s  o f  the community. As f o r  employment a t  the  sh ip ­
y a rd ,  the high wages r e l a t i v e  to  a rea  wages draw employees from d is tances  
g r e a t e r  than they  would t r a v e l  to  shop. F i n a l l y ,  the employment m u l t i ­
p l i e r  o f  on ly  1 .4  fo r  the  A i r  Base is not t h e o r e t i c a l l y  low. R a th e r ,  i t  
would be expected because o f  the p ro p e n s i ty  f o r  m i l i t a r y  members and 
a u th o r i z e d  in d i v i d u a l s  to  spend t h e i r  incomes a t  Base f a c i l i t i e s .  In
t h e i r  words, " . . . p e r s o n n e l  s t a t io n e d  or employed a t  a l a rg e  defense base
15have r e l a t i v e l y  few economic t i e s  to  the  surrounding community."
From these  two m i l i t a r y  r e l a t e d  s tu d ie s  severa l  general  conc lu ­
sions can again  be drawn. F i r s t ,  t h a t  the  magnitude o f  the impact o f  
these i n s t a l l a t i o n s  is a f u n c t io n  o f  i t s  s i z e ,  the  s i z e  o f  the a r e a ,  and 
the  type o f  i n s t a l l a t i o n .  Second, f o r  the  most p a r t ,  these f a c i l i t i e s  
are  bas ic  to  the  community but g e n e r a l l y  tend to  be s e l f - s u f f i c i e n t .
Th is  causes such regions to  e x p e r ien ce  a r e l a t i v e l y  high s a les  r a t e  but 
w i t h  l i t t l e  s u b s t a n t ia l  p r o s p e r i t y . ^  Second round leakages from an
15 l b i d . ,  p. 5 .
16
T e r n e r ,  Economic Impact o f  M i l i t a r y  I n s t a l l a t i o n  on Surrounding  
Area,  p . 111.
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open economy e x p la in  t h i s .  T h i r d ,  the  magnitude and s i z e  o f  c a l c u l a t e d  
employment m u l t i  p i i e r s  is  r e l a t e d  to  the  degree o f  aggregat ion  employed 
throughout the  a n a l y s i s .  And f i n a l l y ,  o f  a l l  p o s s ib le  data  sources used 
to  determine m u l t i p l i e r s ,  income-expenditures  is b e s t ,  but because o f  
the g r e a t e r  a v a i l a b i l i t y  o f  raw i n f o r m a t io n ,  employment is f r e q u e n t l y  
used.
U n i v e r s i t y  Impact
The f i n a l  model to  be reviewed is  one developed by Wilson and
Raymond.^ Using the system o f  p a y r o l l  to  s a le s  r a t i o s ,  the authors
o f f e r  a more r e f i n e d  m u l t i p l i e r  s p e c i f i c a t i o n  te c h n iq u e .  T h e i r  work
demonstrates t h a t  p rev ious  s tu d ie s  have r e s u l t e d  in o v e r s t a t e d  and
exaggerated employment m u l t i p l i e r s .  The main reason f o r  overs ta tem ent
l i e s  in the tendency f o r  improper c l a s s i f i c a t i o n  o f  b a s ic  and s e r v ic e
a c t i v i t i e s  which r e s u l t  in an over  a l l o c a t i o n  o f  employees to  the b as ic
s e c to r .  This  f a u l t  d i r e c t l y  c o n t r i b u t e d  to  an o v e r s t a t e d  m u l t i p l i e r  o f
181.82 being c a l c u l a t e d  f o r  Kent S t a t e  U n i v e r s i t y .  A b r i e f  d iscuss ion  
o f  t h e i r  te chn ique  f o l l o w s .
Wilson and Raymond d iv id e d  the  spending o f  the  u n i v e r s i t y  com­
munity i n t o  fo u r te e n  c a t e g o r i e s .  Survey r e s u l t s  o f  a sample o f  r e s id e n ts  
y ie ld e d  an e s t im a te  o f  t h e i r  p ro p e n s i ty  to  spend l o c a l l y  in each o f  these  
c a t e g o r ie s .  These p r o p e n s i t i e s  a re  des ignated  as the  term a . .  A te rm ,  
b . ,  is used to  denote the  p a y r o l l  to  s a le s  r a t i o  f o r  each category  as a 
proxy measure o f  va lue  added. In t h e i r  words,  " . . . i f  t o t a l  u n i v e r s i t y
^ W i l s o n  and Raymond, "Economic Impact o f  U n i v e r s i t y  on Local  
Community," p. 2bk.
I 8 l b i d . ,  p. 135.
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spending was x d o l l a r s ,  then a . x  d o l l a r s  would be spent in ca tegory  i 
w i t h i n  the loc a l  community and b . x  d o l l a r s  o f  loc a l  v a lu e  added would7 i
19be generated in category  i . "  C o n t in u in g ,  t h e i r  mathemat ica l  e x p re s ­
sion o f  a model i s : ^
Z = b ^ a ^ x  +  b 2 a £X  +  b ^ a ^ x  +  . . .  +  *>na nx
and re d e f in e d  as: z = x E b . a . ,  where Eb.a .  can be reexpressed as m.i t  i i  r
A c c o rd in g ly ,  the t o t a l  impact o f  the  u n i v e r s i t y  i s :
2 o
T = x + m x + m x + m x +  . . .  + m x
or T = x / ( l - m )  where 0 5 m < 1
Thus, the  loca l  community m u l t i p l i e r  becomes 1 / ( 1 -m) o r  M = — =1 -m
1 - .6 8 3  = The f i g u r e  .083 is an expression  o f  a . b .  summed f o r
each o f  the  fo u r te e n  types o f  expend i tu res  surveyed.
Wilson and Raymond conclude t h e i r  study by computing the  employee 
e q u iv a le n t s  (EE) w i t h i n  the  Kent community as a r e s u l t  o f  s tudent  spend­
ing w i t h i n  the economic a r e a .  The usefu lness  o f  t h i s  can r e a d i l y  be 
seen in t h i s  c o n te x t .  To de te rm ine  the impact o f  Kent S t a t e  upon the  
Kent community they add the  employee e q u iv a le n t s  to  t o t a l  school employ­
ment o f  3 ,0 8 2  y i e l d i n g  t o t a l  b a s ic  employment o f  3 ,9 7 9 -  When expanded 
by the employment m u l t i p l i e r  o f  1 .09  then a t o t a l  impact o f  A , 337 is
r e a l i z e d .  S u b t ra c t in g  the  b a s ic  f i g u r e  from t h i s  r e s u l t s  in a s e r v ic e  
21
component o f  358 .
What is s i g n i f i c a n t  about t h i s  method as opposed to  a l t e r n a t e  
procedures? The authors  compare t h e i r  system o f  EE to  the Albuquerque-  
Cook system which developed EE " . . . b y  d i v id i n g  s tudent spending by
, 9 I b i d .  2 0 1b i d . ,  p. 136.  21 I b i d . , p.  lA2.
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22average wage income in the Albuquerque a r e a . "  Had t h i s  method been 
a p p l ie d  t o  Kent S t a t e ,  Wilson demonstrates t h a t  a m u l t i p l i e r  o f  1.82  
and t o t a l  employment impact o f  9 .511  would have been e s t im a t e d ,  mark­
e d ly  l a r g e r  than those reached by th e  a l t e r n a t e  method.
A second important  p o in t  to  remember about t h i s  study is  t h a t  
the a . ,  the p ro p e n s i ty  to  spend l o c a l l y ,  was c a lc u l a t e d  from survey  
d a ta .  This  underscores the need to  a c q u i r e  pr imary  da ta  about a pop­
u l a t i o n ' s  income and spending h a b i t s .  From t h i s  data  the leakages which  
are  c r u c i a l  t o  the  c o r r e c t  s p e c i f i c a t i o n  o f  loca l  m u l t i p l i e r s  can be 
i d e n t i f i e d .
23
One f i n a l  note .  This  a r t i c l e  and a s i m i l a r  one,  a ls o  by W i lson ,  
c l e a r l y  p o in ts  out t h a t  community w ide  m u l t i p l i e r s  tend to  be average in 
na tu re .  That i s ,  when a p p l ie d  to  s p e c i f i c  a c t i v i t i e s  they may be too  
la rge  o r  too s m a l l .  For example,  a m i l i t a r y  p l a n t  may have a m u l t i p l i e r  
o f  1 .2  w h i l e  th e  loca l  brewery has one o f  2 . 8 .  The a verage ,  2 . 0 ,  when 
ap p l ie d  to  the  brewery would u n d e rs ta te  i t s  impact and when a p p l ie d  to  
the mi 1 i t a r y  would o v e r s t a t e  i t s  in f l u e n c e .  Care and a t t e n t i o n  on the  
p a r t  o f  the  a n a l y s t  a r e ,  t h e r e f o r e ,  in o r d e r  when co n s id er in g  the m u l t i ­
p l i e d  impact o f  an a c t i v i t y  upon a c i t y  o r  re g io n .
Malmstrom A i r  Force Base
Up t o  t h i s  po in t  our pr imary  focus has been to  deve lop a f i r m  
t h e o r e t i c a l  background in economic base a n a l y s i s ,  to  b r i e f l y  discuss the  
work o f  o t h e r  res e a rc h e rs ,  and then to  examine a few models p e r t i n e n t  to
2 2 l b i d . , p. 139 .
23 J.  Hol ton  Wi lson,  " Impact A n a ly s is  and M u l t i p l i e r  S p e c i f i c a t i o n , "  
Growth and Change 8 (J u ly  1977):  A 2 -46 .
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our t o p i c .  S ince  we a re  co n s id e r in g  the economic impact o f  Malmstrom
A i r  Force Base upon the Great F a l l s  Standard M e t r o p o l i t a n  S t a t i s t i c a l
Area (G.F.SMSA),  l e t  us begin w i t h  a simple schematic p r e s e n ta t io n  o f
t h i s  economy as in F ig u re  2.
The Malmstrom A i r  Force Base O f f i c e  o f  Management and Budget
publ ishes an annual Economic impact Statement which descr ibes  the
magnitude o f  the Base's impact .  Ta b le  2 i n d i c a t e s ,  f o r  1976,  the
2kmagnitude o f  t h i s  impact on the North  Centra l  Montana economy. North  
Centra l  Montana is d e f ined  as the d e l im i t e d  area  o f  concern because the  
A i r  Force accounting  system prevents  concise  measurement w i t h i n  the SMSA. 
T h e r e f o r e ,  when i n t e r p r e t i n g  these amounts w i t h  respect  to  the SMSA the  
observer  must be aware t h a t  many o f  these d o l l a r s  f lo w  through the Base 
from n a t io n a l  sources to  remote s i t e s  w i th o u t  being spent w i t h i n  the  
community. N e v e r th e le s s ,  the  in fo rm a t io n  does g iv e  the casual  v iewer  
a p e r s p e c t iv e  and a frame o f  r e fe re n c e  about the number o f  d o l l a r s  spent 
by the Base in the  loca l  economy.
The t o t a l  economic impact o f  the  Base upon the  SMSA could be 
described as a f u n c t io n  o f  the  t o t a l  d o l l a r s  f lo w in g  w i t h i n  each sub­
group and then t h e i r  subsequent spending w i t h i n  the  economic u n i t .  We
can d e f in e  the amounts remaining l o c a l l y  in each o f  the above c a teg o r ie s
using the f o l l o w i n g  formula:
T o ta l  impact = lo c a l  SMSA spending o f :  Base + M i l i t a r y  Members +
C i v i l i a n  Employees + C o nt rac tors
Management and Budget Branch (Management A n a lys is  D i v is i o n )  
Malmstrom A i r  Force Base, Economic Impact: Jan.  -  D e c . ,  1976 , (Malm­
strom A i r  Force Base, Montana, 20 A p r i 1 1977):  H
Great F a l lsMalmstrom AFB Servi c e s :
DOD-S + E Exchange System, Commissary
Spending by 
ci v i 1 i an MAFB 
employees ^Ex-Region Spending
Hous i ng
Savi ngs
Contractors
FEDERAL IMPACT FUNDSLegend:
Tota l  wages and s a l a r i e s :  M i l i t a r y  and C i v i l i a nW + S
DOD-S + E = Department o f  Defense purchased suppl ies  and equipment
Ex-Region Spending = Purchases by MAFB and i t s  personnel ( M i l i t a r y  and C i v i l i a n )  beyond SMSA
L.P .  = Base local  purchases fo r  u t i l i t i e s ,  s e r v ic e s ,  f u e l ,  commissary, c lu b s ,  e t c .
C.C. = C h a r i t a b le  C ont r ibu t ions
Housing = Mortgages and re n ts :  M i l i t a r y  and C i v i l i a n  (incomes from Base jobs)
Savings = Investments and payments to local  i n s t i t u t i o n s
Contrac tors  = Wages, s a l a r i e s ,  purchases by c o n tra c to rs
P.S.  = Personal spending in SMSA der ived  from Base jobs and incomes
F ig .  2. Economic Impact o f  Malmstrom AFB on the Great F a l ls  SMSA: A Model
TABLE 2
PAYROLL DISTRIBUTIONS OF MALMSTROM AIR FORCE BASE
M i l i t a r y  and C i v i l i a n  S a l a r i e s $4 3 ,8 5 1 ,0 0 0
M i l i t a r y  Personnel T ra ve l  & P ro p e r ty  Shipments 885 ,600
U t i l i t i e s  and Rents 1 ,8 1 6 ,0 0 0
Communications 495 ,200
Purchased Equipment Maintenance 367 ,000
F a c i l i t i e s  Maintenance & C o ns truc t ion 7 ,5 7 6 ,9 0 0
Cont rac tua l  S e rv ice 4 ,8 8 5 ,8 0 0
A i r c r a f t  Fuels 2 ,7 8 6 ,3 0 0
Supplies & Equipment 6 ,6 3 0 ,5 0 0
Local Commissary Purchases 2 , 900 ,000
Local Purchases f o r  Clubs & Exchange 1 ,6 3 9 ,0 0 0
Federal  Impact Funds 1 ,1 8 8 ,7 0 0
CHAMPUS 2 , 4 7 7 , 0 0 0
TOTAL $ 7 7 ,4 9 9 ,6 0 0
SOURCE: Economic Impact:  Jan.  -  D ec . ,  1976 , mimeographed Management
and Budget Branch, MAFB, p.  3*
Let us put t h i s  i n t o  a more s imple  mathematica l  r e l a t i o n s h i p  o f :
T = G + M + C P + C
where: T = T o ta l  impact in G.F.  SMSA
G = Base r e l a t e d  spending  
M = M i l i t a r y  member wages 
CP = C i v i l i a n  employee wages 
C = C o n t ra c to r  payments
Which may be f u r t h e r  expended to  y i e l d  lo c a l  spending w i t h i n  each o f
these subgroups o r  components v ia :
TG = £p(T + U + C + Co + F + Su + Bx + H)
TM = £p(T  + Ho + U + C + Co + F + G + H +  In )
TCP = £p(T  + H 0 + U + C + C 0 + F + G + H +  In )
TC = £p(T  + U + C + Co + Su + F + W + Ca)
where: TG = T o ta l  impact o f  the Base component
TM = T o ta l  impact o f  the m i l i t a r y  Members component
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TCP = T o ta l  impact o f  the c i v i l i a n  Employees component 
TC = T o t a l  impact o f  the  C o n t rac to rs  component 
S,p = P ro p en s i ty  to  spend l o c a l l y  
T = T r a n s p o r t a t io n  o f  goods and people  
U = U t i 1 i t i e s  
C = Communications 
Co = C o ns truc t ion  
F = F u e l ,  h e a t in g ,  e t c .
Su = M isce l laneous  s u p p l ies  
Bx = Commissary and exchange purchases  
H = Local  h o s p i t a l  and CHAMPUS spending  
G = Local  r e t a i l  and grocery  spending  
Ho = Housing expenses (mortgage and o p e r a t io n )
In = Insurance ,  investments
W = Wages and c a p i t a l  spendings o f  c o n t r a c t o r s
25Terner  descr ibed  Fo r t  Devens by t h i s  e q u a t io n ,  m o d i f ied  h e re ,  as:
T = (a+bT) + G + M + P +  C p m e r
where: T = t o t a l  impact
a = autonomous local  economic a c t i v i t y
b = product o f  the marginal  p r o p e n s i t y  o f  lo c a l  r e s id e n ts  
to  consume l o c a l l y ,  m u l t i p l i e d  by the  induced economic 
a c t i v i t y  generated per d o l l a r  o f  lo c a l  spending
p = average  p ro p e n s i ty  o f  the  Base to  spend w i t h i n  the  SMSA
G = Base spending
m = average p ro p e n s i ty  o f  m i l i t a r y  members to  spend l o c a l l y  
M = m i l i t a r y  member wages
c = average  p ro p e n s i ty  o f  c i v i l i a n  employees to  spend l o c a l l y  
P = c i v i l i a n  employee wages
r  = average p ro p e n s i ty  o f  c o n t r a c t o r s  to  spend l o c a l l y  
C = payments to  c o n t r a c t o r s .
Solv ing  f o r  T we have:
25
T e r n e r ,  Economic Impact o f  M i l i t a r y  I n s t a l l a t i o n  on Surrounding  
Area,  p. 72.
Because the above model f o r  Malmstrom A i r  Force Base draws h e a v i l y  upon 
th a t  o f  T e r n e r 1s i t  is  l o g i c a l  to  assume t h a t  th e  s o lu t io n  f o r  T is  
a p p l i c a b l e  to  both models.  Here the  f a c t o r  1 / 1 - b  becomes the margina l  
propens i ty  to  consume l o c a l l y  in each o f  the  components o f  Base e xp e n d i ­
t u r e s ,  M i l i t a r y  wages, C i v i l i a n  wages,  and C o n t ra c to r  payments. Th e re ­
f o r e ,  by merely  s u b s t i t u t i n g  the  values o f  th e  lo c a l  spending in each o f  
the components in t o  the above fo rm u la ,  an income m u l t i p l i e r  can be com­
puted.  However, t h i s  is e a s i e r  s ta te d  than performed because i d e n t i f i ­
c a t io n  o f  the d o l l a r s  f lo w in g  in t o  the economy from the Base is d i f f i c u l t  
to measure and i s o l a t e .  Because o f  t h i s ,  a s i m p l i f i e d  method o f  d e t e r ­
mining the m u l t i p l i e r  o f  the  Base w i l l  be presented  in the next c h a p t e r .  
This  is  not to  say t h a t  the  above mathemat ical  expression  is  i n c o r r e c t ,  
but th a t  an e q u a l l y  a cc u ra te  but s im p le r  method to  a r r i v e  a t  the  m u l t i ­
p l i e r  e x i s t s .  P a y ro l l  to  sa les  r a t i o s ,  as developed by Wilson and 
Raymond, a re  p r e f e r r e d  because o f  the  ease w i t h  which one can c a l c u l a t e  
the e xp e n d i tu re  o r  income m u l t i p l i e r .
Throughout t h i s  and the  preceding c h a p te r  we have demonstrated  
t h a t  fo r  any g iven l o c a l i t y  a v a r i e t y  o f  m u l t i p l i e r s  can be computed.
Not on ly  v a r i e t y  in terms o f  type but the  v a lu e  f o r  any lo c a t io n  o r  
a c t i v i t y  may have a range o f  severa l  p o in ts .  These v a r i a t i o n s  a re  
dependent upon the  r e l a t i o n s h i p  between the  d e l i m i t e d  a r e a ,  the  s i z e  o f  
the i n s t a l l a t i o n ,  and the method o f  economic base a n a ly s is  used. Compar­
ing one m u l t i p l i e r  w i th  another  is u n f a i r  w i t h o u t  p ro p e r ly  a n n o ta t in g  
the s iz e  o f  the area  a n d /o r  the method employed. Comparisons, on the
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o th e r  hand, a re  useful  because they do tend to  support  the th e o r ie s  
which contend t h a t  m u l t i p l i e r s  a re  l o c a l i t y  and i n s t i t u t i o n  p e c u l i a r .
On the review o f  Table  3 which l i s t s  the  range o f  va lues  assigned to  
m u l t i p l i e r s ,  bear  these thoughts  In mind.
In t h i s  c hapter  we have examined f o u r  models used to  descr ibe  
the economic impact o f  u n i v e r s i t i e s  and m i l i t a r y  i n s t a l l a t i o n s  on t h e i r  
loca l  communities.  Of those d is cuss ed ,  two models descr ibed  m i l i t a r y  
f a c i l i t i e s  w h i le  two discussed l a r g e  m e t r o p o l i t a n  u n i v e r s i t i e s .  Based 
on in fo rm at io n  gained from these  and many o t h e r  s t u d ie s ,  a mathemat ica l  
expression o f  the  Malmstrom A i r  Force Base-Great F a l l s  r e l a t i o n s h i p  was 
advanced. In the  f o l l o w i n g  ch a p te r  a procedure f o r  q u a n t i f y i n g  t h i s  
r e l a t i o n s h i p  w i l l  be presented .
TABLE 3 
COMPARISON OF MULTIPLIERS
Approximate Area
Author (s ) I n s t a l l a t i o n Populat  ion Method M u l t i p i  ie rs
F a c i 1 i ty /R e g io n Employment Income
T aTerner For t  Devens 12 , 000 / 2 ,0 00 L.Q. ,
Regress i on 1 .2
Hi ldebrand &
Mace^ Los Angeles County unspeci f i e d Regress ion 1 .24
Bel 1 i ngerC Univ .  o f  Alabama unspeci f i e d unspeci f i  ed 4 .3 5
Weiss & Gooding*^ Pease AFB & 
Portsmouth Shipyard 1 5 ,2 3 3 /5 9 ,1 5 6 L.Q. 1 . 8 , 1 . 6 , 1 .4
Harvard U n iv . 3 New York,  N . Y . , 
N. S . , Conn. unspeci f  ied unspec i f  i ed 3 .3 6
Q
Woodcock Anaconda Co. 1 , 000 / 80,000 L.Q. 3 .5
MAFBf North Centra l  
Mont. & MAFB 6 , 000 / 8 0 , 000+ unspeci f i e d 2 .5
T ie b o u t3 W innetka , 111. unspeci f i e d /1  5 ,000 Export  Base 1.05
Federal  Reserve 
Bank o f  Chicago For t  Wayne, Ind. unspeci f i e d / 205 ,000 unspec i f  i ed 1.74
Hanks9 H i l l  AFB 2 0 ,1 0 0 /2 3 4 ,0 0 0 1nput-Output 1.34
aTT e rn e r , The Economic Impact o f a M i l i t a r y  I n s t a l l a t i o n  upon the Surrounding Community,
pp. 83 -84 .
TABLE 3 Continued
George H. H i ldebrand and Arthur  Mace, J r . ,  "The Employment M u l t i p l i e r  in an Expanding 
i n d u s t r i a l  Market :  Los Angeles County,  19*t0~ 19**7»" The Review o f  Economics and S t a t i s t i c s  32
(August 1950):  2 k \ .
£
J. Holton Wi lson ,  " Impact  Ana lys is  and M u l t i p l i e r  S p e c i f i c a t i o n , "  Growth and Change 
8 (J u ly  1977):  46.
^Steven J .  Wisss and Edwin C. Gooding, Est im at ion  o f  D i f f e r e n t i a l  Employment M u l t i p l i e r s  
in a Small Regional Economy, Research Report No. 37,  November 1966,  Federal  Reserve Bank o f  Boston.
6 *Donald Woodcock, "The Closing o f  Anaconda Company's Z inc Operations  in Great F a l l s ,  Montana;
Expected Impact Upon the Economy o f  Great F a l l s ,  Montana," P ro fess iona l  Paper ( U n iv e r s i t y  o f  Montana,  
AFIT ,  Great F a l l s ,  Montana,  1972):  Chapter 3-
^Malmstrom A i r  Force Base, O f f i c e  o f  Management and Budget,  Economic Impact: Jan.  -  Dec.
1976 , mimeographed, 1977 .
*̂J. Whitney Hanks, H i l l  A i r  Force Base Impact on Utah 's  Economy, Bureau o f  Economic and 
Business Research,  U n i v e r s i t y  o f  Utah,  S p r i n g , 1 9 7 4 : p.
CHAPTER IV
THE PROCEDURE
We have in troduced the genera l  framework o f  economic base 
a n a l y s is ,  reviewed the work o f  o t h e r  re s e a rc h e rs ,  and set  the  stage  
f o r  an e xam inat ion  o f  Malmstrom A i r  Force Base (MAFB) and i t s  economic 
impact. Such an a n a ly s is  must be t h e o r e t i c a l  in n a tu re  because much 
o f  the r e q u i s i t e  data  f o r  e m p i r i c a l  v e r i f i c a t i o n  is not a v a i l a b l e .  I t  
is d is g u is e d ,  u n i n t e n t i o n a l l y ,  by the  A i r  Force system o f  a c c o u n t in g ,  
disbursement ,  and o v e r a l l  funds management. However, once the  exact  
data requirements a re  i d e n t i f i e d  procedures o f  c o l l e c t i o n  may be d e v e l ­
oped. The emphasis in t h i s  ch ap te r  w i l l  be to  develop a c r i t i q u e  o f  
the  economic impact s tatement  c u r r e n t l y  used by MAFB and to  o f f e r  a more 
r e f in e d  technique  f o r  de te rm in ing  the  m u l t i p l i e r  f o r  the Base.
Malmstrom AFB Economic Impact Statement
Fol low ing  p resc r ibed  A i r  Force d i r e c t i v e s ,  o f f i c i a l s  o f  the  
Management A n a lys is  O f f i c e  a n n u a l ly  compi le a s ta tement  o f  the  economic 
impact o f  Malmstrom AFB upon " t h e  economy o f  Centra l  Montana."^ I n f o r ­
mation about the  c i v i l i a n  and m i l i t a r y  pop u la t io n  t r e n d s ,  wages,  and
^Malmstrom A i r  Force Base, O f f i c e  o f  Management A n a ly s is .  Econ- 
omic Impact: Jan.  -  Dec. 1976, 20 A p r i l  1976,  mimeographed, Malmstrom A i r
Force Base, Montana,  p. i . At the  o u t s e t ,  in a l l  f a i r n e s s  to  the  Malm­
strom o f f i c i a l s ,  we should recognize  the  p u b l i c  r e l a t i o n s  i n t e n t  o f  th is  
document. As a d e f i n i t i v e  s ta tement  upon which to  p la n ,  w i t h i n  the sphere 
o f  economic base a n a l y s is ,  i t  is  somewhat general  and could lead to  in c o r ­
r e c t  conclus ions .
67
68
spending,  as w e l l  as expe nd i tu res  o f  the Base as a u n i t  a re  inc luded in 
th is  s ta te m e n t .  The t o t a l  economic impact is computed by m u l t i p l y i n g
the t o t a l  o f  a l l  wages and non-pay r e la t e d  spending by a 2 .5  m u l t i p l i e r .
2
In 1976 t h i s  y ie l d e d  a t o t a l  impact o f  $19 3 ,7^9 ,00 0 .
I m p l i c i t  throughout the a n a ly s is  is th a t  the  Base is indeed a 
basic  u n i t  in the local  economy. Th is  is c l e a r l y  e v id e n t  and can be 
taken w i t h o u t  d is p u te .  However, th re e  ser ious d e f i c i e n c i e s  e x i s t  w i t h  
t h e i r  s ta tem ent :  area  d e l i m i t a t i o n ,  data  ad justment ,  and surveys.  We
w i l l  address these issues in depth below. These items comprise the  basic  
elements necessary t o  produce a usefu l  impact sta tement  and w i th o u t  any 
one or  a l l  o f  them being a dequ ate ly  addressed in such a s tudy ,  the  
re s u l ts  must be quest ioned and used w i th  extreme cau t io n  when making 
f u t u r e  economic d e c is io n s .
Because Malmstrom AFB acts  as a d isburs ing  p o in t  f o r  d o l l a r s  and 
suppl ies  going to  the remote s t a t i o n s  o f  K a l i s p e l l ,  Opheim, Havre ,  and 
Glasgow the  authors  o f  the MAFB impact statement assume t h a t  the span o f  
the Base's impact is bordered by these communities.  I f  t h i s  is  assumed 
t o  be the area  o f  economic impact then t rans ac t ions  from the  Base t o  such 
i s o la t e d  f a c i l i t i e s  should be inc luded .  However, such an assumption is 
m is le a d in g .  Mere ly  because the  Ba^e supports these s i t e s  does not neces­
s a r i l y  mean t h a t  i t s  economic in f lu e n c e  f a l l s  in to  the in te rm e d ia te  
communities.  A b e t t e r  way to  approach t h i s  issue would be to  s t a t e  t h a t  
each o f  these f a c i l i t i e s  has an impact upon i t s  own loc a l  a re a .  The 
money and s u p p l ie s  channeled to  them from MAFB are simply  an expression  
o f  t h e i r  exogenous income. Measuring d o l l a r  flows to  any o t h e r  region
2 1bi  d . , p.  17.
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may tend to  o v e r s t a t e  the o v e r a l l  importance o f  the Base. Malmstrom AFB's 
impact is  best measured in the area  immediate ly surrounding the Base. The 
Standard M e t r o p o l i t a n  S t a t i s t i c a l  Area (SMSA) is the best geographic  area  
to  use because o f  the abundance o f  spending,  p o p u la t io n ,  and income data  
a l r e a d y  g a thered .  The remainder o f  t h i s  d iscuss ion  w i l l  t h e r e f o r e ,  c e n te r  
upon the r e l a t i o n s h i p  between the Base and the Great F a l l s  SMSA.
Once the  region to  be s tu d ie d  has been i d e n t i f i e d  data  must be 
g ath ered .  The data  necessary f o r  t h i s  economic impact a n a l y s is  must be 
obta ined  f o r  each o f  the four  components o f  our model: Government (B ase) ,
M i l i t a r y ,  C i v i l i a n ,  and C o n t ra c to r .  For the Base, and p o r t io n s  o f  the  
C o n t ra c to r  u n i t ,  i t  may be p r a c t i c a l  to  rev iew loca l  purchase r e q u i s i ­
t io n s  to  determine the amount o f  d o l l a r s  going to  loca l  SMSA s u p p l i e r s .
Of the th re e  ways a v a i l a b l e  to  g a t h e r  t h i s  in fo r m a t io n — sam pl ing ,  a r b i ­
t r a r y  percentage ad justment,  and counting each r e q u i s i t i o n - - s a m p l i n g  is  
p r e f e r r e d .  P ro p e r ly  conducted sampling o f  Base exp en d i tu res  to  SMSA 
u n i t s  w i l l  ease the tas k  o f  examining a l l  r e q u i s i t i o n s  and purchase  
o r d e r s .  This  would c e r t a i n l y  be p r e f e r r e d  to  in d iv id u a l  examinat ion  o f  
a l l  spending and would produce s t a t i s t i c a l l y  a c ce p tab le  r e s u l t s .  U n fo r ­
t u n a t e l y  the authors  o f  the s ta tement  employ the a r b i t r a r y  adjustment  
techn ique .  Although i t  is understandable  why t h i s  is done ( th e  sheer
•5
volume o f  d a i l y  t ra n s a c t io n s  prec ludes  in d i v i d u a l  review) n e v e r t h e le s s ,  
t h i s  p r a c t i c e  could y i e l d  erroneous r e s u l t s .
An i n c o r r e c t  statement o f  the  impact o f  the Base can r e s u l t  from 
improper o r  imprecise counting o f  spending w i t h i n  the SMSA. For example,
3
Personal in te r v ie w  w i t h  Mr. J .  C a ld w e l l ,  Management Ana lys is  
O f f i c e  and c h i e f  author  o f  the Economic Impact:  Jan.  -  Dec. 1976.  A p r i l
1978.
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suppose t h a t  the t o t a l  o f f - b a s e  commissary purchases in the " c e n t r a l  
Montana economy" is a r b i t r a r i l y  reduced by 20 percent  to  determine  loca l  
SMSA spendings.  Without p re c is e  knowledge o f  t h i s  r a t e  i t  is on ly  spec­
u la t io n  t h a t  t h i s  is the c o r r e c t  amount. A d d i t i o n a l  study o f  t h i s  issue ,  
supported by sampling o f  o f f - b a s e  e x p e n d i tu r e s ,  would u l t i m a t e l y  d e t e r ­
mine the accuracy o f  a r b i t r a r y  ad justments .
F u r th e r  compounding t h i s  is the problem o f  counting supply and 
equipment t r a n s f e r s  made by the Base to i t s  remote s i t e s .  The c e n t r a l  
quest ion which one must cons ider  is whether  o r  not such t r a n s f e r s  a re  
p ro per ly  considered to  be spending by the Base. Often these t r a n s f e r s  
are  merely items which f lowed through the i n s t a l l a t i o n  and were counted  
as Base e xp e n d i tu re s  merely  to accommodate the A i r  Force accounting system.  
Adopting the SMSA approach would exc lude these d o l l a r  amounts w h i le  using  
the "C e n t ra l  Montana" p e r s p e c t iv e  would c e r t a i n l y  inc lude  them. We have 
in d ica te d  why i t  is not proper  to inc lude  them in Base spending,  and the  
only  way to  c o r r e c t l y  account f o r  t h e i r  p o t e n t i a l  impact is v ia  sampling  
to  determine SMSA spending p a t t e r n s .
The spending h a b i ts  o f  the  remaining components, M i l i t a r y  and 
C i v i l i a n ,  may a ls o  be determined through sampl ing.  I f  p ro p e r ly  conduc­
te d ,  d i r e c t  sampling o f  these groups can be usefu l  f o r  d e te rm in ing  t h e i r  
spending h a b i ts  in the SMSA. C o r r e c t l y  c o n st ru c ted  surveys c o n t r i b u t e  
to  t h is  end by y i e l d i n g  in fo rm at ion  about lo c a l  on-base and o f f - b a s e  
spending p a t te r n s  useful  f o r  e s t im a t in g  an e x p e n d i tu re  m u l t i p l i e r .
The in fo rm a t io n  necessary to  do t h i s  is best obta ined  from a 
personal income and spending survey which asks the amount o f  a f a m i l y ' s  
t o t a l  gross income and then how i t  is spent both on-base and w i t h i n  the  
SMSA. A copy o f  the most recent  Base survey is found in Appendix 1.
I t  v i o l a t e s  two o f  the requirements necessary to  determine a c o r r e c t  
m u l t i p l i e r  and to  produce a usefu l  impact s ta te m e n t .  F i r s t ,  i t  does 
not a ttempt to compute a f a m i l y ' s  t o t a l  gross income and; t h e r e f o r e ,  
computing loca l  spending p r o p e n s i t ie s  from i t  is im possib le .  Second,  
the area is d e f in e d  as " C e n t r a l  Montana" which we have a l r e a d y  in d ic a te d  
is  c o nce ptu a l ly  too la rg e  f o r  use in d e te rm in ing  the economic impact o f  
the Base.
Local spending p r o p e n s i t ie s  by the M i l i t a r y  and C i v i l i a n  compon­
ents  o f  our model may be ob ta in ed  from the a u t h o r 's  rev is ed  survey as 
found in Appendix 2 .  Th is  form d e f in e s  the impact area  and then in q u i re s  
about income and spending both on-Base and w i t h i n  the SMSA. This  approach  
is  advantageous because i t  seeks to  sepa ra te  spending from the income 
stream in to  on-Base,  w i t h i n  the SMSA, and beyond the boundaries o f  the  
SMSA. Of these th re e  the o n ly  ones s i g n i f i c a n t  to our  study are  on-Base  
and w i t h i n  the SMSA.
Because t h i s  type o f  in f o r m a t io n ,  personal income and spending,
is best gained by, sampling using mail  q u e s t io n n a i r e s ,  a word about the
sample s i z e  and procedure is in o r d e r .  I f  we assume t h a t  the  range o f
incomes assoc ia te d  w i th  the Base is normally  d i s t r i b u t e d  and roughly
e q u iv a le n t  to  t h a t  o f  the n a t io n  as a whole,  then the  r e q u i s i t e  sample
s iz e  may be computed from the formula found in C lover  and B a l s l e y ' s
4
Business Research Methods.
Vernon T.  C lover  and Howard L. B a l s l e y ,  Business Research Methods, 
(Columbus, Ohio: G r id ,  I n c . ,  197^):  p. 2A8.
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where n = sample s i z e
a = known o r  es t im a te d  s tandard d e v i a t i o n  o f  the pop u la t io n
X -  X = e s t im a te d  d e v ia t io n  o f  sample mean from the p o p u la t io n  mean 
S ^ (o r  the amount o f  t o l e r a b l e  d e v i a t i o n  from the p o p u la t io n  mean)
z = s tandard normal d e v ia te  ( 1 .96  f o r  a 95% confidence  i n t e r v a l ) .
F u r th e r ,  assuming t h a t  the a is  e s t im a te d  to  be 1 ,500  d o l l a r s ,  X -  X
s p
is 100 d o l l a r s  and a 95 pe rce n t  conf idence  i n t e r v a l  is used, a sample
s iz e  o f  859 r e s u l t s .  This  equates to  about lA percent  o f  the es t im a te d
Base p o p u la t io n  o f  6 ,0 0 0  employees.  The Base does not f o l l o w  t h i s  o r  a
s i m i l a r  procedure .  They seek to  have 20 pe rc e n t  o f  a l l  e l i g i b l e  members 
5
p o l le d .  Drawing a sample s i z e  g r e a t e r  than 1A percent is  not improper  
but w i th o u t  sound s t a t i s t i c a l  c o n t r o ls  being a p p l ie d  to  the sampling  
procedure one could  argue t h a t  the spending c h a r a c t e r i s t i c s  de r iv e d  
from t h i s  procedure  a re  suspect.
Let us p lace  the above c r i t i q u e  in p e r s p e c t iv e  be fore  c o n t in u in g  
w i th  a d iscuss ion  o f  the m u l t i p l i e r  s p e c i f i c a t i o n  procedure .  We know 
t h a t  th re e  o f  the  elements necessary to  y i e l d  a reasonable  s t a t e  o f  a 
basic  i n d u s t r y 's  economic impact a r e :  1) a good i n s t i t u t i o n a l  spending
s
data base,  2) w e l l  d e l im i t e d  and e a s i l y  managed geographic a r e a ,  ( f rom a 
data  p e r s p e c t i v e ) , and 3) survey ing f o r  personal  e x p e n d i tu re  p a t t e r n s .
On a l l  th re e  p o in ts  the Base's economic impact a n a ly s is  is d e f i c i e n t .  A 
l o g ic a l  outgrowth o f  t h e i r  r e s u l t s  would be the conclus ion  t h a t  the Base 
is basic  to  a l l  o f  "C e n tra l  Montana" and Grea t  F a l l s  as w e l l .  Accord ing ly  
one could conclude t h a t  much o f  the  income and e xp e n d i tu re  d o l l a r s  d e r iv e d  
from the Base f a l l  in to  t h i s  area  in a somewhat un iform manner because 
t h e i r  a n a ly s is  does not in d i c a t e  the d i f f e r e n t i a l  impact o f  these d o l l a r s .
Personal in t e r v ie w  w i t h  J.  C a l d w e l l .
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The most l i k e l y  impact w i t h  respect  to  t h i s  area is f o r  the  l a r g e s t  
share to  f a l l  w i t h i n  the SMSA and g r a d u a l l y  be fu nne led  to  the ne igh­
boring communities a t  a d im in is h in g  r a t e  and in v a ry in g  amounts.
Terner  addresses t h i s  p o in t  by saying t h a t  the  p r i n c i p l e  impact
o f  Fort  Devens, in terms o f  r e t a i l  s a les  in the community,  f a l l s  w i t h i n
15 miles  o f  Ayers ( th e  lo c a t io n  o f  F or t  Devens). Th is  amounted to  3 -2
m i l l i o n  d o l l a r s  w h i le  on ly  . 7  m i l l i o n  d o l l a r s  were spent beyond t h i s
d is ta n c e .^  Procurement o f  m i l i t a r y  and exchange s u p p l ie s  show a v a s t l y
d i f f e r e n t  c h a r a c t e r i s t i c  in t h a t  1 .7  m i l l i o n  d o l l a r s  were spent w i t h i n
7
15 mi les  w h i le  l^t . l  m i l l i o n  d o l l a r s  o r i g i n a t e d  beyond t h i s  d is ta n c e .
S i m i l a r l y  Weiss and Gooding have concluded t h a t :
Defense i n s t a l l a t i o n s ,  whether  o r i e n t e d  to  m anufactur ing  o r  non­
manufactur ing f u n c t io n s ,  purchase o n ly  a minor p o r t i o n  o f  t h e i r  
t o t a l  m a t e r ia ls  and o p e r a t in g  s u p p l ie s  from the community in 
which they are  lo c a te d .  Th is  is p a r t i c u l a r l y  t r u e  when they  
are  s i t u a t e d  in a small  area  such as Portsmouth.  The v as t  m a jo r ­
i t y  o f  purchases f o r  defense i n s t a l l a t i o n s  a re  su p p l ie d  through  
n a t io n -w id e  government supply channels .  Thus,  even though the  
Portsmouth Naval Shipyard is a l a r g e  manufactur ing  p la n t  employ­
ing mostly c i v i l i a n s ,  i t s  impact on the Portsmouth economy is 
less than the impact o f  the t y p i c a l  p r i v a t e  e x p o r t - o r i e n t e d  f i r m .  
P r iv a t e  f i rm s  have less s p e c i a l i z e d  input requirements  and they  
are ab le  to  o b ta in  a g r e a t e r  p ro p o r t io n  o f  t h e i r  m a t e r i a l s  and 
suppl ies  from loca l  i n d u s t r i e s .  A ls o ,  o f  course ,  they  r a r e l y  
provide t h e i r  personnel w i t h  s e rv ic e s  t h a t  a re  c o m p e t i t i v e  w i t h  
local  businesses.®
This is not to say t h a t  what T e rn er  and Weiss deduced is  t r u e  f o r  Malmstrom.  
I t  may w e l l  not be the case.  What they have e s t a b l i s h e d ,  however,  is t h a t
^Terner ,  Economic Impact o f  M i l i t a r y  I n s t a l l a t i o n  on Surrounding
Economy, pp. 59b-59c.
^1 b i d . , p.  6 3 -
0
Weiss and Gooding, E s t im a t io n  o f  D i f f e r e n t i a l  Employment M u l t i '
pl ie rs ,  p. 5•
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the economic impact o f  m i l i t a r y  f a c i l i t i e s  is s u b je c t  to  a v a r i e t y  o f  
leakages and is dependent upon lo c a l  spending p r o p e n s i t i e s .  Leakages 
from the economy vary  f o r  each s e c to r  and a r e  a f u n c t io n  o f  the type
o f  products purchased and lo c a l  v a lue  added in each s e c to r .  We can
reasonably  conclude t h a t  Malmstrom is s u b je c t  to  the same types o f  
leakages and t h a t  much o f  i t s  p o t e n t i a l  impact is m i t ig a t e d  by these  
d r a in s .  A c c o rd in g ly ,  i t  may have a lower t o t a l  economic impact and
m u l t i p l i e r  v a lue  than is g e n e r a l l y  claimed by the  Base.
M u l t i p l i e r  S p e c i f i c a t i o n  
Reca l l  t h a t  in Chapter I I  we d e f in e d  the  m u l t i p l i e r  as the  
re c ip ro c a l  o f  the marginal  p ro p e n s i t y  to  save w i t h  savings d e f in e d  as 
leakages from the economy. Apply ing t h i s  to  the  1976 Economic Impact  
Statement f o r  MAFB, which s t a t e s  t h a t  t h r e e - f i f t h s  o f  personal income
g
is spent w h i l e  t w o - f i f t h s  is  saved w i t h i n  the  C e ntra l  Montana economy,  
we see t h a t  f u l l y  40 percent  o f  the  d o l l a r s  de r iv e d  from the Base leak  
out o f  t h i s  income stream.
Using the W i1son-Raymond m u l t i p l i e r  s p e c i f i c a t i o n  process we 
can gain an approximat ion  o f  how the remaining 60  percent o f  these  
expend i tu res  a re  d i s t r i b u t e d  w i t h i n  the SMSA. A more meaningful  m u l t i ­
p l i e r  va lue  w i l l  r e s u l t  because t h i s  method considers  spending in as 
many d i f f e r e n t  c a te g o r ie s  as the  a n a ly s t  d e s i re s  to  examine and can be 
t a i l o r e d  to  meet the spending c h a r a c t e r i s t i c s  o f  the Base as a whole or  
any one o f  the  in d iv id u a l  components (Base,  M i l i t a r y ,  C i v i l i a n s ,  and 
C o n t r a c t o r s ) .
g
Economic Impact S ta tem ent ,  Malmstrom AFB, p.  15-
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Much o f  the fo l lo w in g  d iscus s ion  d e s c r ib in g  the W i1son-Raymond 
m u l t i p l i e r  s p e c i f i c a t i o n  method draws h e a v i l y  upon t h e i r  a r t i c l e ,  "The 
Economic Impact o f  the U n i v e r s i t y  on the Local  C o m m u n i ty ."^  T h e i r  
approach is  from the p e r s p e c t iv e  o f  local  v a lu e  added. Value added is  
de f in e d  in t h i s  c o n te x t  as the c o n t r i b u t i o n  to  the  f i n a l  va lue  o f  a 
good or  s e rv ic e  prov ided by a loca l  f i r m .  T h is  v a lu e  is the d i f f e r e n c e  
between the s a le  p r i c e  o f  a good and the r e t a i l e r ' s  t o t a l  cost o f  the  
imported resources and is a reasonable  measure o f  the d o l l a r s  which 
remain in the  lo c a l  SMSA.^ From t h i s  a key assumption o f  the Wi lson-  
Raymond method a r is e s  and i t  is t h a t  these remain ing d o l l a r s  are  again  
respent  w i t h i n  the area  a t  a s t a b l e  r a t e .  The authors  p o s tu la te  t h a t  
assuming s t a b i l i t y  in consumption spending throughout successive  spend­
ing rounds the m u l t i p l i e r  may be a p p l ie d  to  each round in a uni form  
manner regard less  o f  the spending s e c t o r - - b a s i c  or  s e r v i c e .
With the  concepts o f  the  procedure in mind we can now descr ibe  
i t s  p re c ise  methodology. A h y p o th e t ic a l  a p p l i c a t i o n  is  found in F igure  3- 
Column 1 l i s t s  the v a r io u s  c a t e g o r ie s  to  be examined w h i l e  Columns 2 - 5  
are  the spending components to  be s t u d ie d .  Values in these l a t t e r  columns 
a r e  the p ro p o r t io n  o f  t o t a l  spending by t h a t  component in the s p e c i f i c  
category .  Data f o r  these columns is gained from income and spending  
surveys o f  each o f  the fo u r  components. By look ing  a t  the Durables  
Category (#12) we see, f o r  example,  t h a t  C o n t ra c to rs  spent no money f o r
'^Wilson and Raymond, "Economic Impact o f  U n i v e r s i t y  on Local  
Communi t y . "
^ A  usefu l  measure o f  t h i s  loca l  v a lu e  added is the p a y ro l l  to  
sales  r a t i o  because i t  is premised on the assumption t h a t  the m a jo r i t y  
o f  the loca l  c o n t r i b u t i o n  is in the form o f  p a y r o l l s .  A d d i t i o n a l l y ,  
t h i s  type o f  data  is r e a d i l y  a cqu ired  from pub l ished  s t a t i s t i c s .
Spending Category Spending Component Propor t ion  o f  T o ta l  Base P a y r o l1
Base + M i l i t a r y  + C i v i l i a n  + Contrac tor  = Spending in To Sales
SMSA X Rat ?o Product
(1) (2) (3) (4) (5) ( 6 ) (7) (8 )
Food/Sundri es3 .0671 • 019h .001
E n te r ta  i nment *036h
.34S£ .012
Insurance • 018$ .2005 .003
Car/RV Payments . 0071 . 250 * .001
Savings ^ .0 0 7 ’ .298; .002
T ra n s p o r t a t  ion •098a .340^ .033
M e d ic a l /D e n ta l .0149
• , l 8 h
.001
Donat ions . 0129 .105" .001
C lo th ing .0489 .142* .006
Housi ng . U 3 9
■076h
* 219h .024Household Operation f  f  f  f • 397h .030
Durables .01 .07  .04  .00 .027 .
. 0 1 2 *
.11 oj . .002
Hardware
Fuel
. 010* .000
. 0 0 6 ! • 020h .000
CHAMPUS .0541
. 0 2 6 !
.1 1 8 * .006
Impact Funds .400 * .010
C onstruc t ion . 108 ' . 388 .041
TOTAL .729 .173
F ig .  3- H ypothe t ica l  M u l t i p l i e r  Computation Procedure
3 Inc ludes loca l  commissary purchases.
^ Inc ludes  in and out bound sh ipping o f  goods.
Q
Inc ludes expendi tures  by the Base f o r  lumber,  a s p h a l t ,  cement, BX purchases,  e t c . ,  f o r  use
on the Base.
Fig.  3- Continued 
^ Inc ludes  m i l i t a r y  r e la t e d  purchases o f  j e t  fue l  and g a s o l in e .
Includes spending by a c o n t r a c t o r  f o r  use on the Base.
^ A r b i t r a r i l y  de te rmined.
^Malmstrom AFB, Economic Impact: Jan.  -  Dec. 1976, p. 3- Found by d i v id i n g  the amount 
l i s t e d  on t h i s  page by t o t a l  Base expendi tures  o f  $ 77 ,^ 99 ,6 00 .
^Wilson and Raymond, "The Economic Impact o f  the  U n i v e r s i t y  on the Local Community," p. 137*
'Malmstrom AFB, Economic Impact: Jan.  -  Dec. 1976 , p. 17. Same d i v i s o r  was used.
-*U .S. ,  Department o f  Commerce. 1972 Census o f  Se lec ted  Serv ices  In d u s t r ie s  Area S t a t i s t i c s :  
Montana. Washington, D . C . : U.S.  Government P r i n t i n g  O f f i c e ,  pp. 27~7* Found by d i v id i n g  t o t a l
p a y r o l l  o f  $270 ,000  f o r  the Automotive Repair  category  by r e c e ip ts  o f  $A,1»22,000.
NOTE: Columns 6 and 7 may be gathered from Census o f  Business 1972, and R e t a i l  Trade: Area 
S t a t i s t i c s  f o r  Montana.
SOURCE: Adapted from Table  1 o f  Wilson and Raymond, "The Economic Impact o f  the U n i v e r s i t y  on the
Local  Community," p. 137-
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these goods as a r e s u l t  o f  Base c o n t r a c t s .  Summing these va lues  h o r i z o n ­
t a l l y  f o r  each category  y ie l d s  the  p r o p o r t io n  o f  t o t a l  Base spending in 
the  SMSA by the Base as a whole w i t h i n  t h a t  ca tegory .  This  is l i s t e d  
in Column 6. The p a y r o l l  to  sa les  r a t i o  f o r  each category  is  l i s t e d  in 
Column 7.  M u l t i p l y i n g  Columns 6 and 7 and t o t a l i n g  produces the f i g u r e  
o f  .173 o r  the  p ro p o r t io n  o f  t o t a l  Base spending which accrues as loc a l  
value  added. Column 6 t o t a l e d  represents  th e  p ro p o r t io n  o f  t o t a l  Base 
spending which has occurred w i t h i n  SMSA and equates to 7 2 .9  p e rc e n t .  
M a th e m a t ic a l ly  the above procedure  is  expressed as:
Z = b . a . x  + b_a„x + b_a_x + . . . +  b a x 
1 1  2 2 3 3 n n
Z = x Z b .a .i i
where Z = t o t a l  d o l l a r  amount o f  f i r s t  round spending which remains in 
the  lo c a l  SMSA
a j , a 2 » a j , . . . , a n = the  Column 6 va lues  f o r  each c ategory  l , 2 , 3 , . . . , n .  
b j , b 2 » b j , . . . ,bn = the  Column 7 values  f o r  each category  l , 2 , 3 , . . . , n .  
x = Tota l  Base Spending ( M i l i t a r y  + Base + C i v i l i a n  + C o n t r a c t o r ) .  Let  
us denote 2 b .a .  as m and d e f in e  T as the  t o t a l  local  impact o f  the Base
d o l l a r s .  Then:
x . , 2 3 ,  , nT = x + m x + m x + m x + . . . + m x
T = - p— x 1 -m
T = X
1 -m
1 12where m is between 0 and 1. The lo c a l  m u l t i p l i e r  formula becomes ----- .
1 -m
12Wilson and Raymond f o o t n o te  t h i s  d iscuss ion  which is  quoted in 
p a r t .  "Th is  m u l t i p l i e r  is based on the  assumption t h a t  the p ro p e n s i ty  
to  spend l o c a l l y  and the d i s t r i b u t i o n  o f  e xpend i tu res  a re  the  same f o r  
both the s e r v ic e  sec tor  o f  the loc a l  p o p u la t io n  and the u n i v e r s i t y  sec­
t o r .  I f  t h i s  is  t r u e ,  m is constant through success ive rounds o f  spend­
ing.  I f ,  however,  m is d i f f e r e n t  f o r  the  s e r v ic e  s e c t o r ,  the  s i z e  o f  the
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T h e r e f o r e ,  the m u l t i p l i e r  f o r  the Base, using our h y p o th e t ic a l
sum o f  . 1 7 3 ,  computes to  1 .2 09 .  I f  we were to m u l t i p l y  t h i s  by the t o t a l
13o f f - b a s e  ex p e n d i tu re s  o f  $7 7 ,^ 99 ,6 00  would y i e l d  a lo c a l  impact o f  
$ 93 ,6 9 7 ,0 1 6 .  Two reasons account f o r  t h i s  lower d o l l a r  impact when com­
pared to  t h a t  d e r iv e d  by the Base. F i r s t ,  in the h y p o t h e t i c a l  example,  
72 .9  percent o f  the Base r e la t e d  expend i tu re s  was spent w i t h i n  the SMSA. 
Second, r e l a t i v e l y  l i t t l e  va lue  was added by lo c a l  merchants in d ic a t in g  
th a t  many o f  the d o l l a r s  used to  pay f o r  products were exported beyond 
the SMSA. Th is  high leakage r a t e ,  as we have seen, serves to m i t i g a t e  
the p o t e n t i a l  economic impact o f  the Base upon the  SMSA. Th is  conclus ion  
is  in l i n e  w i t h  those reached by T e rner  and Weiss.
General  Remarks
In t h i s  c hapter  we have i d e n t i f i e d  sev era l  d e f i c i e n c i e s  in the  
Economic Impact Statement publ ished by Malmstrom AFB. The W i1son-Raymond 
method was adopted to  determine the m u l t i p l i e r  r e s u l t i n g  from spending
m u l t i p l i e r  w i l l  be a f f e c t e d . "  "The Economic Impact o f  the  U n i v e r s i t y  
on the Local Community," r e p r in t e d  from The Annals o f  Regional  Science 7 
(December 1973):  136. In a l a t e r  a r t i c l e ,  " Impact  A n a ly s is  and M u l t i ­
p l i e r  S p e c i f i c a t i o n , "  Wilson expands upon t h i s  concept.  The l a . b .  f i g u r e
becomes m̂  and a new m̂  is added. The m̂  is the p ro p o r t io n  o f  loca l  spend­
ing by the  U n i v e r s i t y  o f  Tu lsa  as a whole and m2 is  equal  to Kg where "K
is the p o r t io n  o f  each d o l l a r  o f  consumption e x p e n d i tu r e  f o r  the e n t i r e  
community which remains in the community, w h i l e  g is the  p o r t io n  o f  house­
hold income f o r  the e n t i r e  community which is spent f o r  consumption." He 
continues by say ing  t h a t  these may be combined to  form a more a p p r o p r ia t e
regional  m u l t i p l i e r  which is d e f ine d  as: K_ = ( l - m .  + m . ) / ( l - m „ ) .  "Th is
3 2 1 2
fo rm u la t io n  inco rp o ra tes  the f i r s t - r o u n d  e f f e c t s  o f  the spending u n i t  being
i n v e s t i g a t e d ,  and in subsequent rounds the loca l  community's spending h a b i ts
a re  taken i n to  account.  J .  Holton W i ls o n ,  " Impact A n a lys is  and M u l t i p l i e r
S p e c i f i c a t i o n , "  p. A3.
1 3
Economic Impact S ta te m e n t , Malmstrom AFB, p. 17- The $ 77 ,^ 9 9 ,6 0 0  
are  the t o t a l  d o l l a r s  spent l o c a l l y .
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w i t h i n  the SMSA by the f o u r  components which compose the  Base's  spending
u n i t s .  A d d i t i o n a l l y ,  a more r e le v a n t  and us e fu l  survey form was proposed.
Although e m p ir ic a l  t e s t i n g  o f  t h i s  method was not p o s s ib le ,  we can spec-
14
u la t e  upon the probable  m u l t i p l i e r  f o r  the Base.
The author  would suggest t h a t  the  v a lu e  probably  l i e s  between  
1.2 and 1 .8 .  The p r i n c i p l e  support ing  reason f o r  p o s t u l a t i n g  t h i s  range  
is the r e l a t i v e  dependence o f  m i l i t a r y  members upon the town f o r  c e r t a i n  
goods and s e r v ic e s .  T h i s ,  however,  is tempered by the r e l a t i v e  remote­
ness o f  the community and i t s  need to  import goods and s e r v i c e s .  Im por t ­
ing is always de f in e d  as a leakage and the  g r e a t e r  the tendency f o r  Great  
F a l l s  to  import ,  e i t h e r  because o f  the Base o r  i n t e r n a l  growth,  the  less  
impact each success ive round o f  spending has w i t h i n  the  economy. D es p i te  
the la rge  i n j e c t i o n  o f  Base de r iv e d  d o l l a r s  they a re  o f  l i t t l e  v a lu e  i f  
many o f  them a re  expor ted  beyond the  SMSA to  pay f o r  imported goods and 
s e r v i c e s .
The a u t h o r 's  re v ised  survey ,  found in Appendix 2 ,  was not used 
because the Base had p r e v io u s ly  surveyed in February 1978.  R eg u la t io n s  
governing surveys prec lude  two surveys cover ing  the  same t o p i c  from being  
conducted w i t h i n  the same c a le n d a r  y e a r .
CHAPTER V 
CONCLUDING REMARKS 
Economic Base A n a ly s is  and Malmstrom AFB
As was c l e a r l y  demonstrated by a lmost every  a u thor  and work 
discussed in t h i s  s tudy ,  knowledge o f  the economic base o f  a community 
is ex t remely  important to  loc a l  d e c is io n  makers and p la n n e rs .  F re q u en t ly  
c i t i e s ,  through no f a u l t  o f  t h e i r  own, have become in e x o ra b ly  t i e d  to  a 
p a r t i c u l a r  in d u s t ry  o r  government supported a c t i v i t y .  R e l ia n ce  upon a 
s in g le  source o f  community income bears w i t h  i t  many p i t f a l l s  and problems.  
P r i n c i p l e  among them is readjustm ent when the  source o f  exogenous income 
is reduced o r  suddenly te r m in a t e d .  For t h i s  reason i t  is in the best  
i n t e r e s t  o f  every  l o c a l i t y  to  a n a ly z e  i t s  economic base and have knowledge 
o f  the p os s ib le  impact should i t s  base be changed.
Economic base a n a ly s is  is one too l  which can y i e l d  in fo rm at io n  
about the r e l a t i o n s h i p  between a c i t y  and i t s  s u p por t ing  o r  bas ic  a c t i v i t y .  
Proper ly  conducted s tud ies  p rov ide  in fo r m a t io n  about personal and c o rp o ra te  
spending p a t t e r n s ,  d i f f e r e n t i a l  l ea kag es ,  m u l t i p l i e r s  p e c u l i a r  to  s p e c i f i c  
i n d u s t r i e s ,  and p o t e n t i a l  gains o r  losses should any in d u s t ry  o r  group 
change i t s  spending p a t t e r n s ,  c e te ru s  p a r i b u s . Because the t o t a l  o f  the  
in fo rm at ion  to be gained from competent ly  performed s tu d ies  f a r  exceeds 
the small monetary o u t l a y  f o r  the  p r o j e c t  such endeavors are  w i t h i n  the  
means o f  most communities and worth  the e x p e n d i tu r e .
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These s tud ies  a re  usefu l  to  more than loc a l  p lann ing  boards.  
Depending upon the l o c a l i t y  being s t u d ie d ,  s t a t e  and fe d e r a l  government  
leaders  may be q u i t e  i n t e r e s t e d  in the impact o f  governmental  spending  
in s p e c i f i c  l o c a l i t i e s .  Federa l  Government spending whether as g r a n t s ,  
s u b s id ie s ,  o r  wages is g e n e r a l l y  viewed by communities as a d e s i r a b l e  
source o f  income. Those regions t i e d  to  such exogenous income a c t i v i t y  
seek to have these monetary l e v e l s  s usta ined  because the accompanying 
o p p o r t u n i t i e s  to m a in ta in  f u l l  employment and economic growth a re  always  
p r e s e n t .
W i th in  the sphere o f  economic base a n a l y s i s ,  methods e x i s t  which  
a l lo w  l o c a l i t i e s  to e v a lu a t e  the  degree o f  t h e i r  dependence upon fe d e r a l  
funds o r  any o t h e r  exogenous source o f  income. The lo c a l  m u l t i p l i e r  is 
p a r t i c u l a r l y  useful  f o r  t h i s  purpose and may be d e r iv e d  from e i t h e r  the  
b a s e -s e rv ic e  employee r a t i o ,  lo c a l  va lue  added method, In p u t - O u t p u t ,  and/  
or  o t h e r  methods. I r r e s p e c t i v e  o f  the method s e l e c t e d ,  the need f o r  
acc ura te  in fo rm at ion  is overwhelming.
C r i t e r i a  f o r  Useful  Economic Impact S tudies
Richard Andrews c l e a r l y  demonstrated t h a t  the  very  f i r s t  s tep  
in economic base a n a ly s is  is to  d e l i m i t  the  reg ion o f  s tudy.^  Depending 
upon the method used, the impact o f  a f a c t o r y  o r  a c i t y ,  expressed v ia  
i t s  m u l t i p l i e r ,  can vary w i t h  the s i z e  o f  the  u n i t  s t u d ie d .  A c c o rd in g ly ,  
one would expect a la rge  c i t y  which supports  most o f  i t s  own needs to  
have a l a r g e r  m u l t i p l i e r  than a small  ru ra l  fa rming community which must 
import products and s e r v ic e s .  T h e r e f o r e ,  when measuring the economic
^Richard B. Andrews, "Mechanics o f  the Urban Economic Base: 
Specia l  Problems o f  Base I d e n t i f i c a t i o n , "  pp. 260 - 2 69 .
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impact o f  a p a r t i c u l a r  i n s t i t u t i o n  upon a c i t y  or re g io n ,  care  must be 
taken to  ensure t h a t  the a rea  o f  p robable  impact is c l e a r l y  and c o r r e c t l y  
d e f i  ned.
Regions o f  p robable  economic impact must be d e l im i t e d  fo r  p rac­
t i c a l  as w e l l  as conceptual  reasons. On the p r a c t i c a l  s id e  the  impact 
a n a ly s is  should cover a reg ion  f o r  which a reasonable  amount o f  data  
e i t h e r  e x i s t s  o r  can be e a s i l y  a c q u i r e d .  Depending upon the  i n s t a l l a ­
t io n  being s t u d ie d ,  regions the s i z e  o f  Portsmouth,  N. H . ,  o r  the Great  
F a l l s  SMSA a r e  adequate.  In most cases i n d i v i d u a l  a c t i v i t i e s  do not 
impact upon an e n t i r e  s t a t e .  T h e r e f o r e ,  from a conceptual  v iew po in t  
e f f o r t s  to a t t r i b u t e  the economic impact o f  a f a c i l i t y  to  a region as 
la rg e  as a s t a t e  must be viewed w i t h  c a u t io n .  Numerous examples e x i s t  
where p a r t i c u l a r  manufactur ing  p la n ts  have a la rg e  and s i g n i f i c a n t  
impact upon a town but when viewed from the p e r s p e c t iv e  o f  a s t a t e  i t s  
in f lu e n c e  begins to  d im in is h .  A c c o r d in g ly ,  i t  would be sa fe  to assume 
t h a t  the economic impact upon a s p e c i f i c  l o c a l i t y  by a m i l i t a r y  base,  
manufactur ing  p l a n t ,  and lo c a l  w h o lesa le  d i s t r i b u t o r s  d i f f e r s  in both 
the amount and rad ius  o f  the  area  surrounding the a c t i v i t y .  Thus,  an 
economic base study should reco g n ize  t h i s  and a t tem pt  to  focus on the  
sphere o f  probable  i n f l u e n c e .
N e x t ,  a model f o r  the  s p e c i f i c  e n t e r p r i s e  must be developed 
a n d /o r  adopted to  f i t  the  needs o f  the s tudy .  Count less models and 
techniques e x i s t  but the most w id e ly  employed a re  Locat ion  Q u o t ie n ts ,  
m u l t i p l e  re g re s s io n ,  and In p u t -O u tp u t .  Desp i te  the v a r io u s  approaches  
commonly employed, evidence in d ic a t e d  t h a t  the r e s u l t s  o f  one method,
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under s i m i l a r  c o n d i t io n s ,  w i l l  be roughly  e q u iv a le n t  to  those o f
2
another .  The p a r t i c u l a r  method to  be used depends p a r t l y  upon the  
pre fe rence  o f  the  a n a ly s t  and p a r t l y  upon the a v a i l a b l e  data  base.  
Input-Output s t u d ie s ,  f o r  example,  r e q u i r e  c o n s id e ra b ly  more data  than  
does the Locat ion  Q uot ien t  method. N e v e r t h e le s s ,  the common denominator  
is the conceptual  model which d e scr ib e s  the i n s t a l l a t i o n  being s tud ied  
and w i th o u t  such an a n a l y t i c a l  framework the  r e s u l t i n g  a n a ly s is  is o f  
1i t t l e  va lu e .
The f i n a l  s tep in t h i s  process is the  b u i l d i n g  o f  a usable  and 
r e l i a b l e  data  base.  Data requirements  a r e  e a s i l y  met by f i r s t  r e f e r ­
encing the p a r t i c u l a r  model f o r  the  necessary  data  and then developing  
a p p r o p r ia t e  c o l l e c t i o n  methods: The degree o f  p r e c is io n  w i th  which the
data are  c o l l e c t e d  is a prime d e te rm in a n t  in the  o v e r a l l  v a l i d i t y  o f  a 
study.  Personal surveys and samples o f  i n s t i t u t i o n a l  records prov ide  
in form at ion  about spending h a b i t s  and income sources and must be conducted 
w ith  the utmost care  and d i l i g e n c e .  The a n a l y s t  must not r e l y  s o l e l y  
upon i n s t i t u t i o n a l  records but should a ls o  draw upon pub l ished  s t a t i s t i c s  
to prov ide  p a y r o l l  to  sales r a t i o s  and p o p u la t io n  and employment d a ta .
In the absence o f  spending and income data  a s p e c i f i c  m u l t i p l i e r  cannot  
be computed. Thus, the on ly  type o f  economic impact s ta tement p o s s ib le  
would be a genera l  one. F a i l u r e  to  de te rm ine  a s p e c i f i c  m u l t i p l i e r ,  fo r  
a l l  p r a c t i c a l  purposes,  e l im i n a t e s  d e t a i l e d  impact a n a ly s is  and p r e d i c t i o n  
of f u t u r e  impact.
2
R. Bruce B i l l i n g s ,  "Mathem at ica l  I d e n t i t y  o f  M u l t i p l i e r s  Derived  
from Economic Base Model and In p u t -O u tp u t  M ode l ,"  pp. 4 71 -4 73 .
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Because o f  I t s  importance t o  the economy o f  the  community,  
Malmstrom AFB has been the s u b jec t  o f  a number o f  economic impact  
i n v e s t i g a t i o n s .  One o f  these is p u b l ishe d  by the  Base and is designed  
to demonstrate  to  the genera l  p u b l i c  the  magnitude o f  the  impact.  We 
have demonstrated t h a t  t h i s  document is d e f i c i e n t  when e v a lu a te d  a g a in s t  
the th re e  c r i t e r i a  o f  area  d e l i m i t a t i o n ,  da ta  r e l i a b i l i t y ,  and personal  
spending and leakage i n fo r m a t io n .  I t  may be usefu l  f o r  p u b l i c  r e l a t i o n s  
but using i t s  conclus ions f o r  f u t u r e  p lann ing  would be in a p p r o p r ia t e  and 
n e g l ig e n t ,  unless the conclus ions a r e  c l e a r l y  s u b s t a n t i a t e d .  Whi le  not  
at tem pt ing  to  determine a m u l t i p l i e r ,  the s ta tement i n f e r s  t h a t  a m u l t i ­
p l i e r  o f  2 .5  is a p p r o p r ia t e  f o r  t h i s  s i t u a t i o n .  As we have shown, t h i s  
may p o s s ib ly  lead to  an overs ta tem en t  o f  the  economic importance o f  the
Base (a l though the c o n t r i b u t i o n  o f  the  Base to  the loc a l  economy is o f
■7
c o n s id e ra b le  importance to  loca l  merchants and p la n n e r s . )
The degree to  which d o l l a r s  d e r iv e d  from Base r e l a t e d  employ­
ment and wages remain w i t h i n  the SMSA is c r i t i c a l  to  de te rm in in g  the  
e x te n t  o f  economic dependence p laced upon the Base by the  community.  
Varying spending p a t te rn s  by each component o f  our model (on-Base,  and 
w i t h i n  and beyond the SMSA) c o n t r i b u t e  to  d i f f e r e n t i a l  r a te s  o f  leakage.  
I d e n t i f y i n g  these leakages y i e l d s  an e s t im a t io n  o f  the p ro p e n s i ty  f o r  
d o l l a r s  to  remain l o c a l l y .  Thus,  when d e te rm in ing  the m u l t i p l i e r  
a p p l i c a b l e  to  Malmstrom and the Base's  loca l  impact,  one must q u a n t i f y
For example,  in 1976 the Base employed 5 ,1 0 0  Federa l  M i l i t a r y  
workers o r  about bO percent  o f  Cascade County 's  12 ,500  workers .  Of the  
t o t a l  107 .^  m i l l i o n  d o l l a r s  in earn ings  w i t h i n  the county ,  ^3 -5  m i l l i o n  
d o l l a r s  went to the Federal  M i l i t a r y .  Source: P o l z i n ,  P a u l ,  "Montana's
Economic Out look:  For Business,  Labor and Government," Mimeographed.
February 2 ,  1978.
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spending leakages by each component in the two l o c a l i t i e s :  on-Base
and w i t h i n  the SMSA.
The m u l t i p l i e r  o f  2 . 5  used by th e  Base may p o s s ib ly  be appro­
p r i a t e  f o r  the reg ion o f  Centra l  Montana but i t  c e r t a i n l y  is not c o r r e c t  
f o r  the SMSA. Fo l low ing  the procedure  given in  t h i s  study one should be 
able  to compute a more a c c u ra te  m u l t i p i i e r  f o r  the Base as i t  impacts on 
Great F a l l s .  However,  b e fo re  t h i s  can be accomplished the data  base,  
surveys,  and samples must be rev ised  to  s a t i s f y  the  requirements o f  
r e l i a b i l i t y  as discussed.
At t h i s  p o in t  we can on ly  s p e c u la te  on the probable  impact o f  
reduct ions  in employment a t  Malmstrom on the  economy o f  the SMSA. W i th ­
out d e f i n i t i v e  data  about lo c a l  spending and leakages i t  is  impossible  to  
s p e c i fy  a m u l t i p l i e r  which would be a us e fu l  p r e d i c t i o n  t o o l .  The f a c t  th a t  
a c lose  t i e  e x i s t s  between the b a s ic  employment o f  the Base and the s e r v ic e  
s ec to r  o f  Great F a l l s  cannot be d is p u te d .  Given t h i s  r e l a t i o n s h i p  and our  
h y p o th e t ic a l  m u l t i p l i e r  we can t h e o r i z e  t h a t  i f  the Base employment were 
to  be reduced by 60 employees then an a d d i t i o n a l  13 SMSA s e r v ic e  workers
Ij
would a ls o  be unemployed. However, t h i s  is p u re ly  s p e c u la t i v e  because 
the m u l t i p l i e r  a p p r o p r ia t e  to  the Base i s ,  as y e t ,  l a r g e l y  unknown.
U n t i l  such t im e  t h a t  i t  is  d e f i n e d ,  a c c u r a te  p r e d i c t i o n  and economic 
impact a n a l y s is  is  d i f f i c u l t  to  per form.
Future  courses o f  i n v e s t i g a t i o n  regard ing  the economic impact o f  
the Base should f o l l o w  the l i n e s  o f  a rea  d e l i m i t a t i o n ,  p e r f e c t in g  the  
i n s t i t u t i o n a l  da ta  base,  and i d e n t i f y i n g  d i f f e r e n t i a l  leakages.  In doing
Found by m u l t i p l y i n g  60 x 1 .209  = 7 3 - H  t o t a l  jobs l o s t .  Sub­
t r a c t i n g  the 60 Base workers y i e l d s  13 s e r v ic e  jobs to  be e l i m i n a t e d .
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so the r e s u l t i n g  data  w i l l  e a s i l y  f i t  the  W i1son-Raymond model producing  
a reasonably  v a l i d  and accura te  m u l t i p l i e r .  P r e d ic t io n s  o f  the probable  
impact o f  fo rc e  reduct ions  or  expansion could be r e a d i l y  made from t h i s  
data base and approach.
APPENDIX
ECONOMIC IMPACT SURVEY QUESTIONNAIK-
INSTRUCTIONS: T h iB  i s  a f e e d e r  fo r m  f o r  a s t a t i s t i c a l  s t u d y .  T he  r e s u l t s  v i l i  be
se d  f o r  p la n n in g  and  i n f o r m a t i o n .  Y o u r  name o r  i d e n t i t y  w i l l  n o t  b e  u s e d  i n  any 
a y .  I f  y o u  w is h  y o u  may re m o v e  th e  a d d r e s s  l a b e l  b e f o r e  r e t u r n i n g .  F le a s e  co op  
r a t e  and c o m p le te  a l l  r e q u e s te d  i n f o r m a t i o n .  R e tu r n  c o m p le te d  q u e s t i o n n a i r e  t o  
-41SMW/ ACJV).
a . T f BOTH h u s b a n d  a n d  w i f e  a r e  w o r k in g  on  b a s e ,  ONLY ONE m em ber s h o u ld  c o n -  
l e t e  a q u e s t i o n n a i r e .
b .  Use th e  b la n k  s p a c e  p r o v id e d  i n  e a c h  a p p l i c a b l e  q u e s t i o n  t o  e n t e r  y o u r  
n s w e r  o r  c i r c l e  t h e  a p p r o p r i a t e  n u m b e r t o  i n d i c a t e  y o u r  c h o ic e  o f  a n s w e r s .  P r o v id e
re s p o n s e  t o  e v e r y  i t e m .
c .  L o c a l  a re a  m eans c e n t r a l  M o n ta n a .
EMPLOYMENT STATUS
( C i r c l e  A p p r o p r ia t e  N u m b e r)
O f i  l e e r ................................................. .. ..................... 1
En 1 I s  t e d ........................................................................2
C i v i l  S e r v ic e ,  G S ...............................................3
C i v i l  S c r / L c c ,  W », WS, WL, WG.............. 4
B . PAY GRADE
( I n d i c a t e  R e s p e c t iv e  G ra d e )  
O f f i c e r  0 -  
E n l i s t e d  3 -  
C i v i l  S e r v ic e
L  NUMBER OF YEARS FEDERAL SERVICE
-). MARITAL STATUS ( C i r c l e  A p p r o p r ia t e  N u m b e r) S i n g l e ........... 1 M a r r i e d .............2
I .  NUMBER OF DEPENDENTS R E S ID IN C  W ITH YOU.
( I f  n o n e , e n t e r  0 .  Do n o t  c o u n t  y o u r s e l f . )
\  WHERE DOES YOUR SPOUSE WORK OUTSIDE 
THE HOME?
( C i r c l e  A p p r o p r ia t e  N u m b e r)
Not A p p l i c a b l e ......................... ............................. 1
O n -B a se  -  A c t i v e  M i l i t a r y ......................... 2
O n -B a e e  -  C i v i l  S e r v i c e ...............................3
O n -B a s e  -  O t h e r .....................................................A
O f f - B a s e ........................................................................3
G. I F  YOUR SPOUSE WORKS O F F -B A S E , WHAT 
IS  H IS /H E R  WORK?
( C i r c l e  A p p r o p r i a t e  N u m b e r)
N o t  A p p l i c a b l e .................................................... 1
T e a c h e r ........................................................................2
R N , LPN , o r  N u r s e s  A i d e ........................... 3
M e d , D e n t , L a b ,  o r  X -R a y
T e c h n i c i a n ............................................................... I
O t h e r ............................................................................. 5
■i. OTHER THAN YOU OR YOUR SPOUSE, IS  ANY MEMBER 
( C i r c l e  A p p r o p r ia t e  N u m b e r) Y e s ...........
OF YOUR HOUSEHOLD EMPLOYED OFF-BASE? 
1 N o ...........2
I .  IF  THE RESPONSE TO " H "  IS  Y E S , IN D IC A T E  HOW MANY 
( I f  th e  r e s p o n s e  t o  " H "  i s  NO, e n t e r  0 . )
J . ARE YOU ENGAGED IN  OFF-DUTY EMPLOYMENT?
( C i r c l e  A p p r o p r ia t e  N u m b e r ) ;  Y e s  1 N o ............ 2
NUMBER OF CHILDREN IN  LOCAL SCHOOLS: 
( I n d i c a t e  N u m b e r)
H ig h  S c h o o l _________
J r .  H ig h  S c h o o l _________
TYPE OF DW ELLING:
( C i r c l e  A p p r o p r ia t e  N u m b e r ) '1
ON-BASE
B a se  H o u s in g  ( I n c l u d e s  O f f - B a s e
W h e r r y ) ...................................  1
D o rm ito ry /B N C O Q ........................   2
BOQ................................................................... 3
P r i v a t e / G o v ’ t  M o b i le  H om e.......................... A
EXPENDITURES O FF-BASE -  A LL  PERSONNEL:
( E n t e r  a v e ra g e  m o n th ly  a m o u n ts  s p e n t  i n  l o c a l  a r e a  i n  WHOLE DOLLARS. DO NOT 
I n c lu d e  m oney s p e n t  on  b a s e . )   _________  _____________________________________________
ITEM AMT ITEM  1 AMI
TRANSPORTATION ( I n c l u d e  v e h i c l e  
p a y m e n ts ,  m a in te n a n c e  & p a r t s ,  g a s  
& o i l ,  i n s u r a n c e ,  f a r e s ,  e t c . )  
(O FF-BASE ONLY)
HOUSEHOLD MAINTENANCE ( c a r p e t s ,  
d r a p e s ,  p a i n t i n g ,  la w n  m a in t .  e t c )  
(O F F -B A S E  ONLY)
FOOD AND BEVERAGES
( F o r  home u s e )  (O FF-B ASE ONLY)
HARDWARE & APPLIAN C E (O FF-B A S E  O NLY)
CLOTHING AND IN C ID E N TA LS  (O FF-B A S E  
ONLY)
M ED IC A L/D E N TA L (O FF-BASE ONLY)
RECREATION ( T r a v e l ,  f o o d ,  e n t e r ­
t a in m e n t ,  e t c . )  (O FF-B ASE ONLY)
U T IL IT IE S  ( g a s ,  w a t e r ,  e l e c t r i c i t y ,  
p h o n e ,  e t c . )  (O FF-B ASE ONLY)
HOUSING (R e n t  o r  M o r tg a g e  p y m t.
A n y  t y p e  q u a r t e r s  o r  t r a i l e r  s i t e )  
(O FF-BASE ONLY)
C ONTRIBUTIONS ( c h u r c h ,  c h a r i t i e s ,  
e t c . )  (O F F -B A S E  ONLY)
OTHER EXPENDITURES (O FF-B A S E  ONLY)
. NUMBER OF AUTOM OBILES, TRUCKS, AND R Vs IN  YOUR LOCAL F A M IL Y :
. NUMBER OF VEH IC LES PURCHASED W IT H IN  THE LOCAL AREA IN  THE LAST 12 MONTHS: 
( I f  n o n e , e n t e r  0 )
New a u t o m o b i l e s / t r u c k s / r e c r e a t i o n a l  v e h i c l e s ____________________________ __________
U sed  a u t o m o b i l e s / t r u c k s / r e c r e a t i o n a l  v e h i c l e s ______________________________________
M o to r  b ik e s  __________
O FF-BASE
M o b i le '  H om e................................................... 5
S in g le  F a m i ly  D w e l l i n g . . . . . . . . 6
A p a r t m e n t / D u p le x ......................................7
Mo,t e l / H o  t e l / B o a r d i n g ...........................8
P a r o c h ia l  S c h o o l 
G ra d e  S c h o o l 
C o l le g e  
O th e r
APPENDIX 2
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M IL IT A R Y
To e a c h  o f  t h e  f o l l o w i n g  n in e  q u e s t io n s  p le a s e  c i r c l e  t h e  n u m b e r n e x t  
t o  t h e  c o r r e c t  r e s p o n s e .
1 . W ha t i s  y o u r  a ge ?
( 1 )  17 -  2 0  ( 3 )  25 -  28  ( 5 )  33 -  36  (7) 4 0  & a b o v e
( 2 )  21  -  24  ( 4 )  29 -  32 ( 6 )  37 -  40
2 . W ha t i s  y o u r  s e x ?  ( 1 )  M a le  ( 2 )  F e m a le
3 . W ha t i s  t h e  s i z e  o f  y o u r  f a m i l y ?  ( I n c l u d e  o n l y  th o s e  l i v i n g  w i t h  
y o u  i n  C a s c a d e  C o u n t y . )
( 1 )  M a r r ie d  -  n o  c h i l d r e n  ( 4 )  D iv o r c e d /w id o w e d  -  n o  c h i l d r e n
( 2 )  M a r r ie d  -  1 o r  2 c h i l d r e n  ( 5 )  D iv o r c e d /w id o w e d  -  w i t h  c h i l d r e n
( 3 )  M a r r ie d  -  3 o r  m o re  c h i l d r e n  ( 6 )  S in g le
4 .  W ha t i s  y o u r  ra n k ?
( 1 )  E l  -  E3 ( 3 )  E8 -  E9 ( 5 )  04 & a b o v e
( 2 )  E4 -  E7 ( 4 )  01  -  03
5 . W ha t i s  y o u r  t im e  i n  s e r v ic e ?
( 1 )  L e s s  th a n  1 y e a r  ( 3 ) 6 - 1 0  y e a r s ( 5 ) 16
( 2 )  1 - 5  y e a r s  ( 4 ) 11  -  15  y e a r s ( 6 ) 21
6 . Do y o u  l i v e  i n  b a s e  h o u s in g o r  t h e  b a r r a c k s ? ( 1 ) Y e s ( 2 )  No
7 . Do y o u  p r e s e n t l y  p a y  m o r tg a g e  o n  o n e  o r  m o re  h o m e s , m o b i le  h o m e s , o r  
a p a r tm e n t  h o u s e s  i n  C a s c a d e  C o u n ty ?
( 1 )  Y es  ( 2 )  No
8 . Do y o u  r e n t  a  hom e, m o b i le  home a n d  l o t ,  o r  a p a r tm e n t  ( o t h e r  t h a n  o n
b a s e )  w h ic h  i s  l o c a t e d  i n  C a s c a d e  C o u n ty ?
( 1 )  Y e s  ( 2 )  No
9 . I n  1977  my f a m i l y ' s  t o t a l  g r o s s  in c o m e  b e f o r e  t a x e s  w a s :  (B e  s u r e  t o  
i n c lu d e  m on ey  f r o m  a n y  s e c o n d  jo b  o r  a w o r k in g  s p o u s e  a s  w e l l  a s  
a l lo t m e n t s  a n d  o t h e r  a l lo w a n c e s . )
( 1 )  B e lo w  $ 6 ,0 0 0  ( 4 )  $ 1 8 ,0 0 1  -  $ 2 4 ,0 0 0  ( 7 )  $ 3 6 ,0 0 1  -  $ 4 2 ,0 0 0
( 2 )  $ 6 ,0 0 1  -  $ 1 2 ,0 0 0  ( 5 )  $ 2 4 ,0 0 1  -  $ 3 0 ,0 0 0  ( 8 )  $ 4 2 ,0 0 1  -  $ 4 9 ,9 9 9
( 3 )  $ 1 2 ,0 0 1  -  $ 1 8 ,0 0 0  ( 6 )  $ 3 0 ,0 0 1  -  $ 3 6 ,0 0 0  ( 9 )  $ 5 0 ,0 0 0  -  & a b o v e
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To e a c h  p a r t  o f  Q u e s t io n  1 0  p le a s e  i n d i c a t e  t h e  a m o u n t o f  m oney y o u r  f a m i l y  
s p e n d s  d u r in g  a  t y p i c a l  m o n th  f o r  e a c h  o f  t h e  c a t e g o r i e s .  M a rk  y o u r  a n s w e rs  
i n  tw o  c o lu m n s ,  o n e  f o r  s p e n d in g  o n  B a se  a n d  t h e  o t h e r  f o r  s p e n d in g  i n  C a sca d e  
C o u n ty .  Be s u r e  t o  i n c l u d e  a l l  m o n e y  s p e n t  f o r  e a c h  i t e m ,  e v e n  i f  p a id  b y  a n  
a l l o t m e n t .  Y o u  m ay u s e  y o u r  b e s t  g u e s s  i f  u n c e r t a i n  a b o u t  t h e  e x a c t  a m o u n t.
W i t h i n
On B a s e  C a s c a d e  C o u n ty
1 0 . ( 1 )  F o o d /S u n d r ie s
( 2 )  E n t e r t a in m e n t  ( m o v ie s ,
s k i i n g ,  e t c . )
( 3 )  I n s u r a n c e  ( e x c e p t  a m o u n t
i n  m o r tg a g e )
( 4 )  C a r / R e c r e a t i o n a l  v e h i c l e
p a y m e n ts
( 5 )  S a v in g s / a d d i t i o n  t o  s a v in g s
e a c h  m o n th  ( C r e d i t  U n io n s ,  
S a v in g s  A c c t s . , e t c . , MFCU 
a n d  B a se  B a n k  a r e  "O n  B a s e " )
( 6 )  T r a n s p o r t a t i o n  ( g a s ,  t i r e s ,
r e p a i r s ,  e t c . )
( 7 )  M e d ic a l / D e n t a l  ( n o t  w h a t
CHAMPUS p a y s )
( 8 )  D o n a t io n s / C h a r i t i e s
( 9 )  I n v e s tm e n ts  ( s t o c k s ,  b o n d s ,
r e t i r e m e n t ,  e t c . )
( 1 0 )  C l o t h i n g / y a r d  g o o d s
( 1 1 )  H o u s in g :
( 1 )  M o n th ly  m o r tg a g e  ( i n c l u d e
t a x e s ,  i n s u r a n c e :
( 2 )  M o n th ly  r e n t  ( i f  i n  b a s e
h o u s in g  m a rk  N /A )
( 1 2 )  H o u s e h o ld  o p e r a t i o n :
( 1 )  G a s / e l e c t r i c i t y
( 2 )  W a te r / s e w e r /g a r b a g e
( 3 )  H o u s e  r e p a i r s /
im p ro v e m e n ts
( 4 )  T e le p h o n e
9 1*
1 1 . D id  y o u  p u rc h a s e  a n y  o f  t h e  f o l l o w i n g ,  d u r in g  1 9 7 7 ,  f r o m  a s t o r e ,  
o r  d e a le r  w i t h i n  C a s c a d e  C o u n ty ?  I f  s o , p le a s e  i n d i c a t e  th e  
a p p r o x im a te  a m o u n t p a id .
W i t h i n  
C a s c a d e  C o u n ty
( 1 )  C a r / m o t o r c y c le / s n o w m o b i le
(n e w  o r  u s e d )  ___________________
( 2 )  R e c r e a t io n a l  v e h i c l e ,  e t c .  ___________________
( 3 )  T e l e v i s i o n / s t e r e o  ___________________
( 4 )  H o u s e /c o n d o m in iu m
( p u rc h a s e  p r i c e )  ___________________
( 5 )  A i r p l a n e / g l i d e r  ___________________
( 6 )  H o r s e / b o a t  ___________________
( 7 )  W a s h e r /d r y e r  ___________________
( 8 )  R e f r i g e r a t o r / f r e e z e r  ___________________
1 2 . W ha t i s  y o u r  c u r r e n t  s a v in g s  a c c o u n t  b a la n c e  i n  l o c a l  i n s t i t u t i o n s ?
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